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KEYS TO THE ORDERS, FAMILIES AND GENERA OF 
HEPATICAE OF AMERICA NORTH OF MEXICO 


RupoLte M. SCHUSTER* 


The absence of any ready means of identifying the genera of 
North American Hepaticae has limited the development of interest 
in the group. The keys presented here attempt to satisfy this need, 
These keys fall into two categories (a) synoptic keys to classes, 
orders, suborders and families and (/) under each order and /or 
suborder artificial keys to the genera, if more than one genus is 
included. The first type of key necessarily represents a synthesis 
of the most “typical” characters of the various groups, arranged 
in a systematic fashion. By its very nature, a synoptic key cannot 
take into account isolated exceptions or deviant taxa. However, 
such a synoptic key has the advantage of giving some idea of the 
salient characteristics and limits of the various groups. By con- 
trast, artificial keys are rightly concerned only with the practical 
problem of identification. In the synoptic keys to families | have 
indicated, in parentheses, the genera included in each family. 
Therefore, in cases of doubt, a specimen can be run through both 
the artificial and synoptic keys, using one key as a check on the 
other. A number of other pertinent points deserve mention in this 
connection : 

(1) | have indicated, throughout these keys, various “traps” into which 
the unwary may fall. Similarly, exceptions to the rule are indicated. In 

* Contribution trom Dept. of Botany, University of Michigan, Ann Arbor. 
This publication has been made possible, in part, through support received 
from the National Science Foundation (NSF Grants 669, 1369) and a sub 
sidy from the University of Michigan. 

The author is now at the Department of Botany, University of Massa- 
chusetts, Amherst. 
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some instances, special techniques of preparation may be necessary for key 
characters to be properly ascertained; such cases are also noted. Wherever 
special guidance may be needed, explanatory material is introduced in anno 
tations which are given in Appendix II. 

(2) The arrangement, particularly into families, followed here is essen- 
tially that in Schuster (1953), with a few slight exceptions. This system 
embraces some elements in various recent classifications, notably those of 
Verdoorn (1932), Evans (1939), Buch (1936a), Muller (1951-56), and, like 
them shows little or no similarity to the classification adopted in the recent 
work of Frye and Clark (1937-47). This is unfortunate, since that work 
is both readily accessible and widely used, but the writer fails to see any 
way of avoiding it. The conceptual bases underlying the writer's classifica- 
tion will be presented elsewhere. 

(3) Because the concept of genus is no more stable now than in the 
past, there are numerous discrepancies in the literature as to generic limits. 
For example, all recent works on the Lophoziaceae, unless they represent 
uncritical compilations, differ from each other in some respects (see Schuster, 
1951). In general, the problems involved have been concerned largely as to 
whether a group of species, or even an individual species, should be segre 
gated as a distinct genus or left as a section or subgenus within a larger, 
“portmanteau” genus. I have used, in this and other works, the arbitrary 
criterion that extensive intergradation between groups of species invalidates 
them as genera. Subgenera may be recognized where such transitions occur, 
but genera should have reasonably clear limits. Since what constitutes 
“reasonably clear limits” is and will remain a subjective matter, it seems 
reasonable that no final agreement will be reached on certain points. For- 
tunately, these areas of disagreement are rather few and occur chiefly in 
the Lejeuneaceae, Lophoziaceae and Jungermanniaceae. In these groups | 
have given, in the annotations (Appendix I1), keys to separate the groups 
considered here to be subgenera, but which sometimes are given as genera 
utright synonyms are placed within parentheses. Genera and subgenera 
which include single species in our area have these species indicated, in 
parentheses, after the generic name. 

(4) In order to guide the student to recent interpretations of various 
diffeult groups, | have indicated, in the annotations, references to a large 
number of recent papers (all published since 1937) in which further guid- 
ance may be obtained. This technique serves to orient the student to all 
pertinent literature modifying the concepts prevailing in American literature 
antedating the last decade. 

(5) As is evident to any student with previous experience in the Hepa- 
ticae, these keys owe much to various earlier works, particularly to Macvicar 
(1926), Muller (1905-16, 1951-56), Buch (1936), Jensen (1915), etc. At 
various points, however, | have introduced new features and new criteria, 
such as the nature of the rhizoid distribution pattern in leafy Hepaticae, type 
of asexual reproductive patterns, oil body and other cytological charac 
teristics, stem anatomy, ete. The keys are designed for accuracy but not 
necessarily for speed. Where two or three good separating characters are 
available, | have used them rather than single opposed characters. Primary 
key characters are used first in each couplet, supplementary characters last 
In spite of a certain loss in continuity, this technique serves to emphasize the 
most salient differential criteria. 

(6) The keys are strictly dichotomous. Furthermore, every attempt has 
been made to construct them so that a taxon will key out once, rather than 
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in a variety of places. Unfortunately, the extreme polymorphism of several 
genera (Plagtochila, Nardia) makes it necessary to key them out two or 
more times. In such cases, after the generic name, | have indicated this 
fact either by giving, in parentheses, the species keying out at this point, or, 
if the species are numerous, by stating “tn part.” 

(7) Critical features in the keys are occasionally italicized. In the case 
of couplets utilizing more than a single pair of characters, the initial opposed 
characters are to be regarded as the most salient. Cytological characters 
involving study of living material are, in so far as possible, relegated to a 
secondary position. It should be recognized, however, that in some groups 
they afford by far the best and most evident features for separating genera. 

(8) Several plates, at the end of this treatment, illustrate key characters 
within the difficult Jungermanniales (and, in a few cases, Metzgeriales). 
These figures are referred to as, for example, (3:10), meaning fig. 3, in- 
dividual fig. 10. 

(9) In the Order Jungermanniales, the largest and by far the most diffi- 
cult group, identification is often complicated by the fact that the plants 
lack all trace of sex organs or sporophytes and reproduce only by asexual 
means. Such asexually reproducing plants are often so atypical that they 
are not readily identified and may be almost unrecognizable (as in small 
gemmiparous plants of Eremonotus helicrianus). It was thus deemed neces- 
sary to give a key to asexually reproducing material which would include 
only those genera (and species) in which specific asexual patterns of re- 
production exist. Such a key affords virtually the only means for identity- 
ing certain taxa; it also affords by far the easiest means of identifying various 
species regularly reproducing asexually. 

(10) Several genera and subgenera have been reported as new to North 
America since the publication of Frye and Clark (1937-47) or represent 
recent segregates which the writer feels compelled to recognize. In such 
cases, attention is called (in an appropriate annotation) to the publication 
in which mention is made of the regional discovery of these groups or in 
which these groups are described. In other cases, incorrect generic assign- 
ments currently exist (for example, Lepicolea fryet is not a Lepicolea), or 
genera (such as Jichiton) are reported from America that do not occur 
there. The reasons for such taxonomic changes and exclusions will be 
better treated elsewhere; a brief basis for the stand taken here is indicated 
in the annotations. 

(11) Finally, the writer is quite aware that these keys will prove to have 
their imperfections. Dr. Vircinta S. Bryan, Mrs. Arpiru Brask JoHNson 
and Mr. Harry WILLIAMS deserve much credit for having conscientiously 
used the keys to the leafy taxa and suggesting corrections and improvements. 
Since these keys will form the foundation for those to be formulated for the 
writer's text on The Hepaticae and Anthocerotae of Eastern North America, 
he will appreciate receiving suggestions for their improvement and also 
material which fails to key out readily. Finally, it must be kept in mind 
that no key can be made for wholly juvenile plants, or plants growing tem 
porarily under such atypical conditions that their normal form is not realized. 
Conocephalum conicum, growing submerged, will produce forms with ves 
tigial pores and air chambers. No key can take into account such mon 


strosities ! 
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CONSPECTUS OF CLASSES AND Orpers! 


1. Gametopliytic cells each with several to many chloroplasts, with or with- 
out oil bodies; plants thallose or leafy, without stomata; capsules not 


linear, usually not 2-valved, without a columella (1:2; 5:3-5, 7), without 
SE. Tee Br i nnn kasd r eck eatascadeasaamecaciasaceniotn 2 


2. Rhizoids (if present) all smooth; plants leafy or thallose (1:1, 6; 2:1-8; 
6:3, 7), if thallose + delicate and translucent, without air chambers or 


2 


dehiscent, 2-8-stratose (except Haplomitrium), usually valvate; ga- 
metophytic cells each usually bearing several oil bodies; archegonia 
and antheridia not individually surrounded by a delicate, tubular to 
obpyriform involucre (1:14; 5:1-2, 5-6); spore tetrads separating 
before exospore is completely developed, the spores thus rounded, nor- 
mally without differentiated inner faces; elaters present, with spiral 
thickenings ........... Lata c wok Aer aty Walaa he eid Sie eile aes hea eae 4 
4. Plants clearly leafy (1:6; 2:1-8); archegonia terminal on branches 
or main axes, not becoming dorsal on plant (5:1-9)............. 5 

5. Plants isophyllous, the three rows of leaves transverse, identical, 
unlobed; perianth and perigynium absent, the calyptra sheltering 

the sporophyte (1:5); rhizoids absent; sporophyte with wall 
unistratose, each cell with a longitudinally oriented band; seta 
very massive (7:1); no asexual reproduction. Order 1. CAato- 


PRVALRE CELMIOIITIE) oincc occa casncnevnsccenss macs 


ws" 


Plants normally anisophyllous, with two obvious rows of lateral 
leaves, and a third row of “underleaves” which are somewhat to 
greatly reduced (2:9; 3:5; 5:6) or absent (2:4, 6: 3:3) (rarely, 
in bilohed-leaved species, nearly as large as the leaves; 2:7); 
usually with rhizoids (2:4, 7; 5:2): perianth (1:6, 8, 10, 12) or 
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perigynium (5:3-5, 7), or both, usually present and protecting 
sporophyte, the calyptra not naked and massive; sporophyte with 
wall 2-8-stratose, the thickenings transversely oriented, several per 
cell; often with asexual reproduction. Order 2. JUNGERMAN 
| a ee FEE ES Oe Par OA ERI re ere p.5 

4. Plants thallose (1:15; 6:3, 7) (Fossombronia clearly leafy, 1:1; with 
purple rhizoids!) ; archegonia (and antheridia) dorsal on surface 
(1:1) or on branches of the plant (1:14-15). Order 3. Metz- 
WII pho cis toi ehh Bid cn bn edn Ament Bas wd Aa ae ee p. 30 


we 


.Sporophyte with foot and seta short, obsolete; capsule cleistocarpous, 
without lines of dehiscence, the wall 1-stratose; cells without oil 
hodies, or only isolated cells with a single one; elaters obsolete, minute 
-pherical cells, without spirals; archegonia and antheridia surrounded 
hy individual involucres; spore tetrads not, or tardily separating, or if 
separating inner spore faces differentiated. (Plant + leafy, or bearing 
leaf-like scales.) Order 4. SPHAEROCARPALES..............00055 p. 32 


2. Rhizoids abundant, partly smooth, partly with peg-like thickenings in the 
walls; plants thallose, opaque, usually with distinct pores and air cham 
bers; sporophyte with seta short or absent; capsule wall 1l-stratose; oil 
bodies absent, or single in isolated, scattered cells. Order 5. MArcHan- 
POR POPE OPE ee re ere Rr eee ie gh mee aa ewe 

1. Gametophytic cells normally with a single, large chloroplast, without oil 
hodies; plants thallose, the undersurface of the thallus often with + dis- 
tinct stomata, opening into slime chambers; sporophytes with linear cap- 
sules splitting into 2 valves, with columella and = stomates usually well 

developed. Class ANtHoceroTar. Order 1. ANTHOCEROTALES..... p. 36 


Class Hrpaticak 
Order 1. CALOBRYALES 
Only the genus //aplomitriim in our area. 


Order 2. JUNGERMANNIALES 


I. CONSPECTUS OF THE SUBORDERS OF JUNGERMANNIALES 


~ 


\rchegonia generally (10)12-20(24) per gynoecium; leaf insertion varying 
irom transverse (2:1, 8; 3:2-3) to succubous (2:5) to succubous-compli 
cate (3:11-14) or simply incubous (4:1-3), never incubous-complicate (1.c., 
complicate-bilobed with the larger dorsal “half” incubously shingled, the 
line of insertion not curved to stem apex dorsally and ventrally) ; branching 
variable: intercalary (2:1, 4) or terminal, if terminal the branch always 
replacing the ventral half of a leaf (2:1, 3, 5, 7, 8); asexual reproduction 
often by means of fasciculate, few-celled gemmae (6:8, 10-12) (never by 
discoid broodbodies produced singly), less often by caducous or fragment 
ing leaves; developing sporeling or gemmaling usually forming a + fila 
mentous protonema or at least not a flat, thallose one; sporophyte with 
seta usually elongate, normally exserting the sporangium; perianth often 
reduced (1:7 pt) or absent (5:8), often partly or wholly replaced by a 
perigynium (5:3-5, 7); the stem peripheral to archegonia often proliterat 
ing after fertilization, forming a “calyptral perigynium” (5:1, 7).... 2 
2. Leaf insertion varying from transverse (2:1, 7; 3:2) to succubous (2:3 
5; 3:4-5): the leaf-planes generally succubously oriented (occasionally 
complanate (3:11-14): then with at least ventral half of line of insertion 
running towards stem-apex) ; generally able to develop 1-2-celled gem 
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mae (6:8-12); ventral merophytes usually narrow, rarely as much as 
0.25 the circumference of the stem in extent (3: 3v, 13); rhizoids always 
more or less frequent (3:10; 3:3)—potentially arising from any postical 
stem cell, hence not restricted to the bases of underleaves*; leaves most 
commonly 2-0-lobed (only a few primitive forms able to develop 3-4- 
lobed leaves) (1:3, 10; 2:1-5, 8; 3:1-4)............. JUNGERMANNINA} 


hN 


Leaf insertion (in our genera, except in Trichocolea) varying from trans- 
verse to incubous : the dorsal end of the line of insertion normally slightly 
to strongly inclined to stem apex (4:1-3); rarely able to develop gem- 
mae; ventral merophytes always broad: 0.25-0.33 the stem-circumference 
in extent (4:3, 15); rhizoids often rare and occurring only on the bases 
of a few underleaves on each stem (4:11-12), always restricted to small, 
specialized, rhizoid-initial regions at the bases of the underleaves.” 
Leaves (except in Calypogeia) generally or often 3-4-lobed, the dorsal 
lobe generally the larger (4:1, 4; 6:5)............0.c000- . PTILIDIEN AF 
Archegonia 1-4, or primitively 8-10 (12) per gynoecium. Leaf insertion 
and orientation incubous-complicate: the larger dorsal “half” of the leat 
incubously shingled and inserted (4:5, 7, 10), the insertion running toward 
stem-apex, the reduced ventral “half” bent under and + hidden under the 
dorsal “half” (4:4, 14) (in exceptional instances the ventral “half” obso- 
lete+; branching normally entirely terminal (2:6) (intercalary branches, 
from axils of leaves or underleaves, absent) ; asexual reproduction diverse 
(where present), often by means of discoid broodbodies which are pro- 
duced singly (6:14), never by means of fasciculate 1-2-celled gemmae ; 
sporelings and gemmalings usually developing a transitory bilateral, flat, 
thalloid protonema; sporophyte with seta always short, typically hardly 
exserting the capsule beyond perianth; perianth (1:8, 12) always well 
developed, never subtended by a perigynium; sterile archegonia (if present ) 
never elevated after fertilization by proliferation of shoot tip within the 
perianth, thus without a “calyptral perigynium.” Spores usually large 
(20-50 w in longer diameter), their diameter usually 3-8 that of elaters 


3. Apical cell tetr rare al, cutting off 3 rows of segments (3:6-7; 4:6, 15), 
thus shoots with distinct ventral merophytes (rarely reduced in minute, 
reduced taxa to a width of 1 cell). Leafy shoots normally freely de 
veloping rhizoids which are confined to underleaf-bases (4:12) or to 
lobuli of leaves (2:6); without basal rhizomatous shoots; branches 
lateral: either replacing ventral half of leaf (4:14) or originating below 
leaf at base of keel (2:6) ; asexual reproduction often present (6:13-14) ; 
sporophyte with capsule wall 2-4-stratose; spores usually precociously 
germinating within capsule wall; leaves with dorsal half never bilobed 
(4:5, 13): ventral half not provided with a complex valvular apparatus 
(4:4, 14).. Fase eho ak oon ees ates Tyrer eee ee 
4. Rhizoids sneenkitil to small area on the porn absent on the stem 

(2:6); stem without any trace of underleaves (not even slime papil- 

lae!), but ventral merophytes remaining broad (2:6; 4:4, 8); perianth 

truncate at the wide mouth, dorsoventrally compressed; cells with 1-2 

large, plate-like, granular opaque oil bodies; capsule ovoid-cylindrical 

RApDULINAE (Radulaceae; only the genus Kadula) 

Rhizoids restricted to small areas on the stem (4:12), at the bases of 

the underleaves (in a few genera, with suppressed underleaves, re- 

stricted to point of suppression) ; perianth various (1 :8-9, 12-13), but 


= 
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never broad at the mouth, usually narrowed into a beak; capsule 
IIS ie vce, ion oh eek ow pled enka ena aN etn PORELLINAE 

3. Apical cell cutting off only 2 rows of segments, the shoots thus lacking 
ventral merophytes (hence without trace of underleaves) ; leafy shoots 
without rhizoids, these confined to basal rhizomatous shoots; branches 
only from near dorsal base of normal leaf; without asexual reproduc- 
tion; sporophyte with capsule wall very firm, 8-stratose; elaters free, 
tapering on both ends, 2-spiral; spores never( 7?) precociously germinat- 
ing. Leaves often with dorsal hali bilobed; ventral half typically con- 
chiform, with a complex valvular closing apparatus; (perianth cylindri- 
cal to fusiform, deeply pluriplicate, narrowed to the ciliate-dentate 
MOU) ...<.05. PLEUROZIINAE (Pleuroziaceae; only the genus Pleurosia) 
The preceding division of the Jungermanniales into fr + suborders is 

novel. The basis for this division is briefly outlined in Appe idix I. 


I]. Conspectus or THE FAMILIES OF JUNGERMANNIALES® 

1. Leaves divided virtually to base into 3-4 filiform segments (6:5), or deeply 
lobed and fringed on the lobes with uniseriate cilia (4:1, 3); the leat 
lamina then strongly resolved into numerous cilia; underleaves similar to 
leaves, nearly as large as leaves, similarly lobed or fringed; rhizoids (when 
present at all) restricted to underleaf bases; leaves incubous (4:1-3; 6:5) 
or transverse (succubous only in Trichocolea). (Suborder Prinipin ae in 
TONE I aga has ean easnmdvrsanla, Nona pha otis Sloe aid ahae sate ate STRIE OAE E 2 
2. Leaves and underleaves deeply lobed and fringed with cilia (4:1, 3); 
leaves distinctly incubously shingled; chief leaf lobes 6 or more cells 
broad; course, robust, 1-3-pinnately branched plants; rhizoids virtually 
absent; capsule wall 4-8 cell layers thick; seta of numerous epidermal 
CE DS: EPEIE oid iowi cc ieeidadaleipoass da eeeeeamon deed 3 
3. Cells with bulging trigones, the cuticle smooth; perianths well de- 
veloped, without a perigynium; plants + reddish-brown or brownish ; 
capsule wall 4-stratose.. .......00.006 cesses PritipiAceak (Ptilidium) 
3. Cells without trigones, the cuticle striolate; perianths absent, replaced 
by a fleshy, paraphyllose perigynium lying in the axis of the main 
stem; plants whitish to yellowish-green; capsule wall 7-8-stratose, the 

epidermal layer of large, pellucid cells, lacking thickenings. 
TRICHOLEACEAE ( Trichocolea) 


Leaves and underleaves divided virtually to base into (2)3-4 subequal 
capillary or filiform lobes or cilia (6:5), at most 2-5 cells broad at the 
very base; plants small to minute, with transverse leaves, brownish- to 
whitish-green; perianths present, crenulate or ciliate to setulose at 
mouth. Capsule wall 2(-3)-stratose; seta with only 8(9-10) epidermal 
Ce IN EF isso ook 6G Rae need dsasmeeenaces cag Bee sa “ 
4. Perianths terminal on main shoots, not sharply trigonous; leaves 
typically 4-lobed almost to the base, the lobes uniseriate (6:5) to base ; 
flagella absent; branches lateral, from the ventral half of the segment ; 
with gemmae occasionally developed (6:4). 
BLEPHAROSTOMACEAE (Blepharostoma, Lophochacte)® 


4. Perianths terminal on short (rarely long) ventral shoots, more or less 
trigonous ; leaves 2-4-lobed to near base, but the bases of some lobes 
2 cells broad; flagella (often postical, at other times terminal) often 
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present; never developing gemmae ; seta with 8 epidermal, many small 
immer cell rows (725-6). 

Fie kis Seach aaNet ae a LeripoziaAckeAk® (AMicrolepidosia, Telaranea) 

1. Leaves extremely diverse, often lobed or dentate (2:1-5, 3:1-5, 11; 5:6) 

but never divided to the base into 3-4 lobes, or resolved into numerous 

filiform segments (rarely with marginal teeth or cilia that may be uni- 

seriate for a length of 2-5 cells or more, 2:5)...........ccccccccceccces 5 

5. Leaves (in dorsal aspect) clearly incubously shingled and oriented: the 

dorsal leaf margins all lying nearest the stem apex; rhizoids (often 

absent except very locally on some stems) restricted either to the bases 

of the underleaves (4:12) or to a small area on the ventral fold (lobule) 

of the leaf (2:6) ; underleaves usually large.’..................0000. 6 

6. Leaves simple: either variously lobed or entire, but never with the 

posterior margin elaborated as a lobule that has become folded under 

(and hidden under) the dorsal portion of the leaf. Sexual branches 

(at least) postical and intercalary. Sporophytes with capsules very 

long-stalked. (Suborder PricipuNag, in part)................205. 7 

7. Plants freely, regularly terminally branched; leaves 3-4-lobed or 

dentate (at least on the most robust shoots; occasionally only 2- 

dentate, but plants then strongly brownish-pigmented) ; underleaves 

more or less dentate or lobed; plants freely producing flagella (either 

postical or terminal); without gemmae; perianths present (but 
rarely developed) ; cells + collenchymatous. 

5 c(i paki POR om Re Ree ae ae LepmoziackaAg (Lepidosia, Baszania) 

7. Leaty shoots simple but bearing frequent postical, intercalary 

branches from the underleaf axils; leaves entire (or delicately biden- 


~ 


tate at apex); plants whitish to greyish-green, pellucid, with large 
cells (over 30 % 35 uw in leaf middle) with trigones none or very 
small; with obviously segmented oil bodies; plants lacking flagella, 
but often with erect, filiform gemmae-bearing shoots; perianths ab- 
sent, but developing a postical, hairy perigynium. 
RPE We ee rr rn Tee eee CALYPOGEIACEAE (Calypogeta)® 
6. Leaves complicate-bilobed ; divided into a larger, incubous dorsal lobe, 
beneath which is hidden a more or less modified ventral lobe (“‘lo- 
bule”), often inflated or otherwise specialized (2:6; 4:4-5, 13-14; 
6:13). Branches all lateral, of 'rullania- or Radula-type (2:6; 6:13). 
Plants never developing flagella nor provided with 1-2-celled gemmae 


&. Underleaves lacking (2:6; 4:8) branches uniformly arising in asso- 
ciation with an unmodified leaf (2:6); rhizoids absent from normal, 
leafy stem; perianths never beaked at apex: either spade-like and 
truncate distally, or pluriplicate and ciliate at mouth; (elaters free, 
bispiral; capsule ovoid, 4-valved to base)...............0..0000: 9 
9. Large, purplish to brownish plants 2-5 mm. wide * 5-20 cm. long ; 

rhizoids absent on leafy stems, confined to reduced-leaved shoots ; 
leaves with lobules largely free from stem, strongly inflated, with 
a complex closing mechanism; leaf lobes bilobed and toothed; 
cells with coarse trigones and 8-12 oil bodies each; lateral branches 
from antical margin of anterior portions of merophytes, arising 
from near antical base of leaf; perianths deeply 4-10-plicate, ciliate 











1958 | 





SCILUSTER ? ANNOTATED KEY TO HEPATICAE 9 


at mouth; archegonia 1-2 per gynoecium; capsule short-ovoid, the 
thick wall 8-stratose. 
sk ainhin eee (Suborder PLeuRoziNAE) PLEUROZIACEAE (Pleurosia) 


~ 
= 


. Medium-sized green to yellowish, rarely brownish plants 0.5- 
2.5 mm. wide * 1.5 cm. long; rhizoids arising from lobules of 
leaves (2:6); lobules + connate to stem, usually longly so, not 
or hardly inflated (2:6; 4:4, 7-8), open along their free margins ; 
leaf lobes rounded and entire (4:4-5); cells with small to large 
trigones, with only 1-2 very large, plate-like oil bodies; branches 
ot the Radula-type only: lateral, arising posterior to an unmodi- 
fied leaf (2:6). Perianths flattened dorsoventrally, truncate at 
the wide, entire mounth; archegonia 5-7 (10-16) per gynoecium ; 
capsule ovoid-cylindric, the wall 2-stratose. 

eee ear (Suborder RapuLINAE) RapuLackar (Kadula) 
&. Underleaves large and conspicuous (4:12, 14), with rhizoids re- 

stricted to their bases ;!9 perianths beaked or narrowed at apex, not 

longly ciliate (1:8, 12); (capsule spherical, with broad valves). 
10 


10. Ventral lobes (lobules) not inflated, similar in appearance to the 


10. 


undivided underleaves (4:14); plants large (2-5 mm. wide), olive- 
to blackish-green; perianths at most conically pointed near the mouth, 
which is ciliate and not beaked; branching only of the /rullania-type ; 
capsules with wall 3-4-stratose, with valves not completely opening, 
often tearing, not bearing the elaters on their inner surfaces, the 
elaters free, tapering on both ends. 

PorELLACEAE (Porella, .1scidiota)™ 


Ventral lobes (lobules) typically inflated, very different in appear- 
ance from the underleaves (which are sometimes absent) (1:12; 
6:13); plants small, 0.5-2.5 mm. wide, yellow-green to green to 
reddish-brown or deep green; perianths 3-5-keeled (1:8-9), ending 
in a distinct beak, occasionally with supplementary ridges (1:12-i3) ; 
capsules with wall 2-stratose, 4-valved to near base, the valves bear- 
ing attached on their apices the trumpet-shaped elaters........... 11 
11. Leaves divided virtually to base: the lobules almost free from the 
lobes, the keel between the two usually vestigial, lying usually al 
most parallel with stem and attached to it only by a very narrow 
fold; lobules galeate, inflated so that the morphologically abaxial 
surface of the leaf forms the inner lining of the lobule; plants deep 
green or brownish to reddish- or purplish-brown; perianths (in 
our species) flattened, 3-4-carinate (occasionally with weaker 
supplementary ridges); branches of the /rullania-type; seta with 
numerous epidermal cell rows, at maturity not articulated. 
FRULLANIACEAR (Jubula, berullania) 


_— 
—_ 


. Leaves not divided to base: the lobules with their longer axis 
parallel to posterior leaf-margin (the keel elongated), usually 
broadly attached to the stem (1:12; 6:13); lobules (except when 
reduced in size) inflated, pouch-like, inflated so that the morpho- 
logically abaxial surface of the leaf forms the outer surface of the 
lobule (6:13); plants usually yellowish-green, sometimes with 
brownish (but never reddish!) pigmentation; perianths (in) our 
species) variously from 4-5-16-carinate (1 :8-9, 12-13). Branches 
all (or predominantly) of the Radula-type; seta articulated at 
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maturity, with 12-16 epidermal rows and 4 inner rows of cells 
EF eis sha cadeded bens .. LEJEUNEACEAE (ca. 20 local genera) !* 
5. Leaves clearly succubously shingled (or succubously-complicate) or 
transverse (1:6. 10; 2:1-5; 3:1-5, 8-11, 14); rhizoids occurring scat- 
tered indiscriminately over the postical stem surface ;!* plants often with 
1-2-celled gemmae (6:8-12) produced in fascicles (never with flat, dis- 
coid, solitary “gemmae’’), rarely with caducous leaves; branches inter- 
calary (2:1, 4), or if terminal, of the Frullania-type (2:1, 2, 5, 7-8). 
Suborder JUNGERMANNINAE, in large part)..............ccccccccece 
12. Leaves complicate-bilobed (3 :8-9, 11, 14, 14a), with a more or less sharp 
keel between the lobes (3:14k), the dorsal lobe smaller than the ventral, 
lving usually loosely over the ventral; leaf margins usually denticulate 
(3:8-9, 11, 14); perianth moderately to very strongly dorsoventrally 
flattened, more or less open at mouth; no underleaves (3:13); inflores- 
cence terminal; branching only intercalary and axillary; 1-2(3-4)-celled 
fasciculate gemmae usually abundant (6:12). 
SCAPANIACEAE?® (Diplophyllum, Doumia, Macrodiplophyllum, Scapania) 
12. Leaves various, but never complicate-carinate: never with a small dorsal 
lobe folded over a iarger ventral lobe (1:3, 6, 10; 2:1-5, 7-8); perianths 
not (or very slightly) dorsoventrally compressed (1 :3-4, 10-11) ; under- 
leaves varying from very large (2:7; 3:5) to absent (2:4; 3:3); leaf 
margins lacking fine denticulations (except sometimes in Playiochila, 
A ete» 13 
13. Plants with rhizoids restricted to the bases of the underleaves, or to 
a cushioned, specialized area below them, usually occurring in distinct 


2:5). 


iascicles (5:6-7) ; anisophyllous, the underleaves ca. 0.05-0.4 the area ot 
the leaves, but present throughout (5:6-7)...............000 eee eee 14 
14. Leaves ovate or orbicular to quadrate, approximate to imbricate, per- 
sistent (1:10; 5:6); plants large (0.6-5 mm. wide), with + distinctly 
succubously inserted leaves; (asexual reproduction, when present, by 
NU CU 5 8 0 hig bo we kW Ada Ow ah we Ra Rana ab be ee ble a 15 
15. Rhizoids confined to a small area at the base of the underleaves 
(5:6-7), the postical side of stem not forming cushioned, purplish- 
pigmented areas; capsule ovoid, with short, straight, valves (3:7) ; 
capsule wall with cells bearing distinct localized thickenings, in 
ON MM a 5k SS cera Gs the ah ohare oe ace oe RN BIC RO saree 
16. Underleaves large, bilobed, often with 1l-several marginal cilia; 
leaves alternate to subopposite, but not united at their dorsal 
bases (1:10); perianth well developed (1:10) not subtended by 
a perigynium; capsule wall 4-5-stratose; spore-elater ratio 1.5- 

2:1; gemmae, where present, from the leaf margins. 
.LopHocoLeAcEAE (Lophocolea, Chiloscyphus) 


Underleaves small (5:6-7), linear-lanceolate to subulate, entire ; 
leaves opposite and usually slightly united at their dorsal bases, 
entire, margined; perianth reduced, laterally compressed, a_bi- 
labiate cylinder, subtended by a perigynium (5:7); capsule wall 
2-stratose; spore-elater ratio 1:1; gemmae from the middle of 
the abaxial leaf faces.................SOUTHBYACEAE (4rnellia) 


16. 


15. Rhizoids arising from, or from margins of, large cushioned purplish 
areas lying below the bifid underleaves; leaves entire, alternate ; 
perianth short, subtended by a fleshy perigynium lying at an angle 
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to the stem; capsule cylindrical, with linear, spirally twisted, 2- 
stratose valves lacking localized thickenings ; spore-elater ratio 1:1. 
GYROTHYRACEAE (Gyrothyra) 4 


14. Leaves obcuneate to obdeltoid, distant, alternate, subtransversely 
oriented and inserted, freely caducous; plants minute (to 0.5 mm. 
wide), invariably sterile; gemmae absent......................245- 
jc peale sid elvaioe tea Eamnere PLAGIOCHILACEAE, in part (.4nomylia) 1 

13. Plants with rhizoids scattered (3:5; 5:2), usually over the entire posti- 
cal stem surface (absent usually in Herberta) ;!6 leaves always clearly 


SE EEE sa ags Bd ea han a a Sk eT REA Ee ERS 17 
17. Leaves 2-several-lobed (2:1-2; 3:1-4) or with leaf-margins clearly den- 
Rie GE NE CE Bi ike cs vcecei odd cucentekniisncedsankaveds 18 


18. Underleaves very large: either bilobed (2:7) and similar to leaves in 
size and form or (Pleuroclada) ovate-lanceolate and entire; leaves vir- 
tually transversely inserted and oriented, uniformly bilobed (2:7-8) ; 
without any form of specialized asexual reproduction (rarely with re- 
generations) ; perianths terminal on main stem; antheridial stalk biseriate. 

19 


19. Leaves bifid 1/2-4/5, somewhat secund, with slightly to distinctly 
falcate lobes, each provided with a “vein” of elongated cells; cells 
with bulging trigones ; large oil bodies present, numerous, + homoge- 
neous ; underleaves as large as leaves, but not secund; androecia with 
antheridia in bracteoles as well as in bracts ; capsule wall 5-7-stratose ; 
branches only intercalary and axillary. 

HERBERTACEAE (/lerberta) 


19. Leaves bilobed to bifid, symmetrical, the lobes straight (2:7-8), con- 
sisting of uniform cells, the cells thin to equally thick-walled; oil 
bodies absent or minute; underleaves various; androecia with an- 
theridia absent from bracteoles ; capsule wall 2(-3)-stratose ; branches 
lateral and of the /’ru/lania-type, terminal (2:7-8). 

HycropietLaceak!? (//yyrobiella, Pleuroclada, Anthelia) 


18. Underleaves small (if conspicuous, bifid and pluriciliate; 3:5) or ab- 
sont C2585 32d, 5) 5 CEES MORE WRN ooo 5 632 beens aoonsa naan 20 
20. Plants minute, usually 3-10 mm. long, typically with distant, nearly 
or quite transverse leaves (2:2); leaves bilobed 1/3-3/4, the lobes 
only 3-9 cells wide at base (2:2) ; often with small underleaves ; cells 
small, at bases of lobes only 9-15 (rarely 16-18) w wide; sporophyte 
with seta of 4 epidermal and 4 inner rows of cells (7:10). 
Re Tee a Sareeie ner teri yeh ener aae, CEPHALOZIELLACEAE (Cephalocsiella)'% 
20. Plants larger, usually 8-80 mm. long, with leaves succubous (2:2-5) 
or transverse (3:2), usually approximate to imbricate; leaves vari 
ously lobed or dentate, but the chief lobes always more than 9 cells 
wide at base; leaf-cells usually 18-25 w wide or more; sporophyte 
with seta of 8-many epidermal and many inner rows of cells (7 :1-4, 
ie cdo am gte eeeste atari ie anete eke ee 


21. Leaf margins more or less denticulate (1:6) or dentate 2:5), often 


SPM. enguaed eat Sco 
spinose-dentate, or bearing coarse teeth or lobes; leaves never regu 
larly 2-4-lobed with entire lobes, often with asexual reproduction 
by propagula (broodbodies) on the leaf surface or by caducous 








? 
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leaves or leat lobes; dorsal leaf base with margin + strongly re- 
flexed (2:5); perianth terminal, laterally compressed (1:6). 
PLAGIOCHILACEAE in part (Plagiochila)™ 


21. Leaves regularly 2-4-lobed, the lobes not normally dentate (2:2; 
3:1-5) ; asexual ‘reproduction (when present) by gemnae (6:8-12), 
never by caducous leaves or lobes or propagula; dorsal leaf margin 
flat or ineurved (2:2r4; 3:1-2, 4), never forming a reflexed fold; 
perianths (1 :3-4, Zpt) never laterally compressed, some:imes lac’ - 


ERA ee eee Ne ee ear ere Pane fhe hee ee oad alee 


Female inflorescences (and perianth or perigynium) on more or less 
short ventral branches; androecia usually on short (rarely elongate) 
ventral branches ; leaves 2-lobed, usually very obliquely inserted (except 
Vowellia) ; spore-elater ratio 1:1; capsule wall 2-stratose; antheridial 


> 


Re IE cic in 00.5 Wa elesdo ees Cova we meses wenusineetere seo ape 

23. Distinet large underleaves present; perigynium present (with peri 
anth cither at summit of perigynium or absent); with distinct oil 
bodies, 4-5 w long or more; stem without a hyaloderm, the cortical 
cells small, opaque; leaf cells thin-walled, with small to discrete 
trigones; seta of numerous rows of subequal cells. 

HArPANTHACEAE (Ffarpanthus, Geocalyr ) 


Underleaves absent or vestigial and occasional; perigymium absent 


tr 
w 


a distinct, clongate, trigonous perianth present; oil bodies absent or 
very minute; stem usually with a hyaloderm, the cortical cells large, 
pellucid; leaf cells non-collenchymatous: the walls thin or equally 
thickened; seta (at least when young) of 4 inner and & epidermal 
cell-rows 

CrerHAaLoziaceak (Cephalosia, Nowellia, Cladopodtella ) 


22. Female inflorescences terminal on main (1:3; 5:1-8) or lateral shoots ; 


male inflorescences terminal (or becoming intercalary ) on main shoots ; 
branching lateral (2:2-3); leaves 2-5-lobed (3:1-5) ; spore-clater ratio 
oy Sr 55s lint phox al 0 on a acl tone Se tts Rate ae Wee 24 
24. Perianth well developed, elongate, projecting beyond bracts, usually 
without a subtending perigynium (1 :3-4) ; leaves 2-5-lobed for 1/6-3/4 
their length, succubous or transverse (2:2; 3:1-5); cells of leaf lobes 
mostly 15-45 4; leaf cells usually with 5-30(35-50) oil bodies per 
cell; plants sometimes with minute to rather large underleaves (3:5) ; 
normally with some form of asexual reproduction (6:11)..........25 
25. Perianth terete, more or less contracted to the mouth, clearly 
widest below mouth (1:4); usually with some type of asexual re- 
production (fasciculate gemmae, rarely caducous perianths) (6:11) ; 
spores delicately verruculose; elaters completely 2-spiral; leaves 
2-5-lobed 3:1-5).......LopHoziaceak?® (Lophosia, Chandonanthus, 
Gymnocolea, Anastrepta, Acrobolbus, Saccobasis, Eremonotus, 
Anastrophyllum, Tritomarta, Mesoptychia) 


t 
“sa 


. Perianth campanulate, widest at the open, truncate mouth, obtusely 
4-plicate near mouth (1:3); with asexual reproduction by cadu 
cous perianths; spores delicately areolate; elaters 1- or partially 
2-spiral, usually with spiral reduced in part to annulations; leaves 
simply 2-lobed (1:3); capsule wall 2-stratose; seta of 8 outer, 4 
immer cell-rows (7:9); leaf cells non-collenchymatous, very delicate. 

CHONECOLEACEAE (Chonecolea )?" 
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24. Perianth absent (5:8) or reduced (1:7 pt; 5:3-5) to a short tube 
(included within the bracts) ; leaves uniformly 2-lobed, usually for 
less than 1/3 their length (5:4-5), the lobes often obtuse or 
rounded; cells with mostly 2-5(6-12) large, prominent_ gil bodies; 
perigynium often present and well developed (5:4-5) ; without asex- 
ual reproduction; capsule wall 2-(rarely 3-)stratose........... os cle 

26. Leaves strongly succubous (5:5); large, lanceolate underleaves 
present (5:5); cells of leaf lobes 25-36 wp. 
ws bedcal ie gets alata es eee JUNGERMANNIACEAE (Nardia, in part) 

26. Leaves essentially transverse (5:4) ; underleaves almost or entirely 
absent; cells of leaf lobes mostly 8-17 w. 

MARSUPELLACEAE (Marsupella, Prasanthus, Gymnomitrium) 23 


17. Leaves (at least on sterile portions of plants) entire, at most occasionally 
retuse at the apex (1:10; 5:5; 6:9); underleaves small, minute or absent 
(5:2), the plants very strongly dorsoventral; cells collenchymatous ; tri- 
gones small to bulging, but intervening walls thin.................... 27 

27. Plant with free development of postical stolons; branches entirely or 
partially postical in origin; perianths on short postical shoots, tri- 
gonous-prismatic; minute to small underleaves present, abundantly 
bearing slime-papillae; cells usually with large trigones, each cell with 
2-4(5) very large, papillose oil bodies; sporophyte with capsule wall 
2-stratose; seta of 8 epidermal, 4 interior cell-rows (7:9). 

5 cai sot be Sac We eek Sa eC ete ODONTOSCHISMACEAE ( Odontoschisma) 

27. Plant without ventral stolons; branches all lateral; perianths terminal, 
terete or laterally compressed (1:6), never trigonous; underleaves 
absent, if present not margined with slime-papillae; seta with numerous 
Ce WE Ginna. nc ooh a Ree hbk pa eas neck cea a es Keebinn 28 

28. Perianths strongly /aterally compressed, bilabiate, wide at mouth 
(1:6); capsule wall 4-7-stratose; sterile shoots usually with small, 
lanceolate, or multifid or ciliate underleaves; cells with oil bodies 
either coarsely segmented or homogeneous; usually with some means 
of asexual reprodv tion; perigynium uniformly lacking. 

Reppert ry ony herrea PLAGIOCHILACEAE*4 (A/ylia, Playtochila) 

28. Perianths terete or barely dorsoventrally compressed, usually nar- 
rowed (1:4) to a conical or beaked mouth; capsule wall 2-(rarely 
3-4-) stratose; sterile shoots with underleaves absent or vestigial 
(except Nardia) ; no gemmae or other asexual means of reproduction 
(except Jungermannia) ; often with a distinct perigynium (5:3, 5). 
ee ie roe aA Mauharsis kok races ae ee JUNGERMANNIACEAE ( Nardia, 
in part, Solenostoma, Jamesontella, Jungermannia, Cryptocolea)?* 


Til. ArtirictaL Keys To GENERA OF JUNGERMANNIALES 

The leafy liverworts so often occur only as persistently sterile forms that 
determination by means of the preceding key to families is often impossible. 
Furthermore, convergent evolution often makes it difficult if not impossible 
for a sharp separation of families. As a consequence, direct keys to genera 
are almost a necessity, particularly to those taxa that reproduce only vege- 
tatively. Plants which reproduce only by specialized asexual means (gem- 
mae, 6:8-12; broodbodies, 6:14; propagula, caducous leaves, perianths or 
branches, 6:13, etc.; see Degenkolbe, 1938) are often persistently sterile and 
often very difficult to place in the correct family or genus.27 Such plants 
can hardly be identified even by an artificial generic key of the usual sort. 
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lor these plants | have substituted a key based predominantly on the nature 
of the asexual reproduction. However, since the ability to reproduce asex 
ually Is not always realized, the second key to genera includes all genera 
from the area 
Plants with some mode of asexual reproduction (and usually without sex 
organs or sporophytes).2%. .. ;, a ask woe Wis are ats 


Plants without any obvious mode of asexual reproduction........ Key B 


\. Key ro Asexuatty RepropucinGg PLANTS? 


1. Reproduction by caducous, juvenile or rudimentary branches bearing modi- 
fied leaves and produced either from surfaces of persistent leaves or from 
stems (6:13). (Plants of this type with the “propagula” or “caducous 
shoots” producing only rudimentary leaves; when very young often recog 
nizable as mere clumps of cells arising from leaf surfaces; in the latter 


case beware of possible confusion with discoid gemmae)....... ; : 


1. Asexual reproduction not involving caducous branches or shoots; the 
leaves never developing clumps of cells from their surfaces that mature 
into leafy shoots Si ella peccaceeiacs i oe 
2. Caducous shoots (“propagula”) produced on the leaf-surtaces, often in 


large numbers, at times superficially like regenerations from the leaves. 


2.Caducous shoots in the form of small lateral branches with only 1-2 


pairs ot leaves on abscission (6:13); underleaves with slender, divari 


cate lobes r ‘ . . ’ 


3 Leaves succubous, + dentate (2:5 underleaves minute, formed of cilia 


or laciniae bat taceee “F Rae ...Plagiochila™ 
3. Leaves incubously inserted and complicate-bilobed, the large dorsal lobe 
entire (2:9): underleaves large, bilobed or entire (2:9). : 4 
4, Underleaves bilobed; predominantly red-brown plants Irullanta 
4. Underleaves entire (4:14); green to olive plants. Porella 
5. Leaves acute to acuminate (6:13) rr Drepanoleyeunea 
5. Leaves elliptical, rounded or blunt Leptolejeunca (elliptica) 
6. Reproduction by caducous or fragmenting leaves meg rary: fone —a 
6. Reproduction never by caducous or fragmenting leaves... Per 
7. Leaves caducous at the very base, the whole leaf caducous (except, in 
some cases the lobule of a complicate-bilobed leaf)... . ; x 
7. Leaves irregularly fragmenting, only the distal portion of the leat break 


ing free alone irregular schizolytic lines, leaving an irregular leat bas 
-Plagiochila®™ (caduciloha, yokogurensts ) 


&. Leaves succubously shingled or transverse; underleaves very small or 


lacking aie al ea , Shi bate hy awe alen gy ree ei 9 

&. Leaves incubous or incubous-complicate (then with the larger dorsal 
lobe entire) - Aaedia owavgra aaa eet CRIA 

9. Leaves remote and small, nearly transverse, obcuneate to obdeltoid; with 


distinet lanceolate underleaves; rhizoids only at underleaf bases; plant 
minute ; ve eeeceeees dnomylia Couneifolia)* 


Leaves quite oblique, suecubous, not narrowed to base; underleaves minute 
or absent; rhizoids seattered or lacking : Laer er 








‘st 
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10. Leaves + dentate, without marginal rhizoids; cuticle smooth. 


rapt At aah Aart aioe a Sd eign og RIE AB WS CANS ora Ree: cua Ave ole oa 
10. Leaves bilobed, with occasional to numerous marginal rhizoids; cuticle 
re | a rere ree ....derobolbus (etliatus)** 


11. Leaves unlobed, simply incubous, the apex usually 2-3-dentate ; postical 
flagella with reduced leaves present. 

BPG Ng A ow ede SEAR ie cp eye Trg B Bassanta (denudata, nudicaulis ) 

11. Leaves incubous-complicate (the small ventral lobe bent under the large 

dorsal lobe) ; no stolons or flagella present... 

12. Caducous leaves only on erect or ascending, worm-like branches with 

short internodes and persistent underleaves; the caducous leaves small, 


Modified tm SHAME. o666k cies cence PRI BT eS bb sewlnta te lace oe we 

12. Caducous leaves on normal, unmodified shoots, with normal internodes, 
the branches not erect............... DL RRERR aa emcee Limca he ee 

15. Underieaves entite... ....56s000800% ...-Ptychocoleus (heterophyllus 4 
13. Underleaves bilobed .. Atty Bape er ST eee ee ...14 
14. Reddish-brown; northern; lobules helmet-shaped, parallel with stem. 


Pe ee ee ; errs ; ....brullanta (bolandert) 


14. Green; subtropical or tropical; lobules inflated, parallel with posterior 


Rae NIM rs Seas oe cet Sra Sap eared ena ad Rectolejeunea Cherteroana) 
15. Underleaves lacking (2:6)....... renee patentee ; Kadula 
15. Underleaves very larSei... 26 iii cies sia. youd awa It 


16. Plants reddish-brown; lobules parallel with stem 
Frullania (ehboracensts )°° 


16. Plants greenish; lobules lying parallel with posterior margin of lobe 


se Dabs Peete aaeies 17 
17. Olive to deep green, firm; lobules with a hyaline papilla lying in’ sinus 
distal to the apical tooth, ..........000+% Chetlolejyeunea (et. polyantha)** 


17. Pale to yellow-green, delicate; lobules, where inflated, with hyaline pa 
pilla at base of apical toothe, just toward stem from apical tooth. 

re eee Ne Fine os G0 bibs b aisiace:s jaw. a ee Ren 

18. Asexual reproduction by “gemmae™ or “brood-bodies” of some type, 

arising from the apices (and/or surfaces) of the leaves (6:4-5, 8-12) 

19 

18. Asexual reproduction by caducous perianths; plants with succubous, 

bilobed leaves (1:3; 2:2-4) ; without or with minute underleaves; cells 


without trigones. ; av Shee f Rey ee ; , 57 

19. “Gemmae,” many celled flat bodies  ( “broodbodies”), arising singly 
from the margins or surfaces of the leaves (6:14); leaves ineubous 
complicate (4:5, 7-10, 13). aa ee i Se ed a ee 
19.Gemmae of 1-2, rarely 3-5 cells, never forming flat plates (6:8-12) ; 
leaves not incubous-complicate (1:10; 2:1; 3:1-5, 14) eee ee 
20. Underleaves absent (2:6) ey ge ae : : 21 
20. Underleaves large, conspicuous... ... A eae 22 +24 


21. Plants small or minute, 400-850 wide; leaves usually narrowed o1 
pointed toward apex; rhizoids arising from stem; gemmae not attached 
to leaf by a marginal cell of the gemma.......... ; oe 2? 


21. Plants relatively large: 750-2500 y. wide; leaves ovate or subrotund 
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(2:6); rhizoids only on lobules (2:6); gemmae from leaf margins, at- 
tached by marginal cells of eeimimne...... on... inc cccccccsccescocs Radula 
22.Gemmae usually arising on the leaf surfaces (sometimes occasional 
gemmae marginally attached) ; lobules near apex with 2 teeth separated 
by a broad sinus; leaves rarely dimorphic.......................-: 23 
22. Gemmae arising only from marginal cells of leaves; lobules appearing 
to bear a single apical tooth; plants minute, hyaline; leaves sharply 
UNG ince Hitewssg0c {phanolejeuneas? (cornutissima, ephemeroides ) 
23. Leaves not tipped by hyaline cells. .............0cceceeces Cololejeunea*s 
23. Leaves of mature shoots with a cluster of hyaline, finger-like cells at 
i. Sarkbieaedscemcceshd cath reee. shane don Leptocolea (cardiocarpa)*® 

24. Underleaves entire or slightly emarginate. 
io al stra eechard hoa Sc alarate ak apaek ee ..Caudalejeunea (lehnanniana) 

24. Underleaves with obvious, divaricate lobes. 
chia Ae ahh Raises nee Dicaaaed orten Diplasiolejeunea (rudolphiana) 4 
25. Leaves simply incubous, entire or minutely bidentate at apex; under- 
leaves large, rhizoids confined to their bases................ Calypogeia*! 


25. Leaves succubous, transverse, or succubously complicate-bilobed (2 :1-5, 


pm SCM MRI 5 5 cr Kans gs dil wlisin OMe cutee Ser aA A aoe ack We ee oe A a 
26. Leaves entire (5:6), their margins never dentate................... 27 
26. Leaves variously lobed, toothed or complicate-bilobed (3:1-5, 14)... .33 


27. Leaves opposite; gemmae from middle of abaxial leaf surfaces (6:9-10). 
A errr 7) ee rere ee eh Aer ey Arnellia (fenntca) 4 


27. Leaves clearly alternate; gemmae otherwise in origin............... 28 
28. Gemmae in large part 2-several celled (6:10-12).......... bata pcraae 29 
SU I EI 5.6 i 5 = eed ea S86 KARE s Vea kaa 32 


29. Gemmae from the tips of + erect, attenuated shoots with reduced leaves ; 
cells under 30 w in leaf middle; underleaves absent, or copiously provided 
St IR os ingle caste ei asaakhacnaae aide a tdaeee ase oan 30 


29. Gemmae arising from margins of more or less normal-sized leaves, not 
from attenuate, erect shoots; underleaves distinct, without slime papillae. 


cell, very large; branches partly or entirely postical.....Odontoschisma 
30. Stolons absent; leaves oblong; oil bodies numerous, small; branches 
exclusively lateral........ Lt ere ey ey Jungermannia (lanceolata) 


31. Underleaves lanceolate; rhizoids dense, numerous, scattered: cells coarse 


and large, with coarse trigones............... Vyha (anomala, taylori) 4 
31. Underleaves various, partly bilobed; rhizoids few, only at base of under- 
leaves; cells delicate, without trigones....... Chiloscyphus (gemmiparus) 

32. Gemmae arising from slender shoots, external in origin; underleaves 
large; leaves ovate to elliptic............Gyrothyra (underwoodiana ) 44 

32, Gemmae arising internally from swollen shoot tips; underleaves absent; 
leaves rotundate........ ree Tee Terre Solenostoma (caespiticium) 

33. Leaves simply 2-several-lobed; never finely denticulate (3:1-5)........ 34 
33. Leaves complicate-bilobed, the lobes usually denticulate (3 :8-9, 11).....55 
34. Mature leaves mostly 3-4-lobed (3:4-5)........... 0.0. cece eee eee 35 


34. Mature leaves nearly uniformly bilobed (3:1, 2)...............0.200 39 
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35. Leaves 3-4-lobed to base, the filiform lobes uniseriate; gemmae produced 
uniseriately from lobe apices, spherical, 1-celled (6:4-5). 
Di bi a, Slgtd) Sate age ee alee oa oad ge Blepharostoma (trichophyllum) 
35. Leaves 3-4-lobed to middle or less, the lobes broad (3:4-5) ; gemmae 
originating from apices of branched fascicles (6:12), 2-celled when ma- 
I as sick la awh Sa ae he OES a REE OOS TR iar ca a ee 36 


ho. S| ee ee Ee OEE arent Sr reer trey Seer © 37 
36. Dorsal half of leaves transversely inserted and + transversely oriented ; 
IEE BRE Eine 0. 0505 Rese newona sé b3Ge Red be enw nan 38 


w 


37. Leaf lobes, or some of them, sharply cuspidate; postical leaf bases with 
l-several long cilia formed of elongated cells. 
ee rere ...Lophozia subg. Barbilophozia#® (hatcheri, lycopodioides ) 
7. Leaf lobes blunt to acute, never cuspidate; postical leaf bases without 
long cilia formed of elongated cells (3:4-5). 
a6 a ace ana lacg aie naan Ernie AE Re ea ee ROE Lophozia subg. Orthocaulis4? 


Ww 


38. Cortical cells 1.5-4:1; dorsal half of insertion of leaf transverse; leat 
Ss GN Ss oda ck cuenta ea pes kerma ate ..... PT ritomariat> 

38. Cortical cells 4-8:1; dorsal half of insertion of leaf arched towards 
stem apex leaf lobes usually blunt...............4 Saccobasis (polita)*® 

39. Rhizoids only at underleaf bases; underleaves bifid, each lobe usually 
with 1-2 marginal teeth; gemmae greenish or yellow, irregular, often 
forming 3-5-celled clumps (6:8)........ Lophocolea (heterophylla, minor) 
39. Rhizoids scattered over postical stem face (3:10); gemmae_ regularly 
Sc, ee IID: BOBO ss. ons eden caused cadoas tiene nee 40) 


40. Underleaves large, united on one side with stem leaves. 
LEK e RE DHE NANOS SEEN FARRER ee pene Harpanthus (scutatus ) 


40. Underleaves minute or absent, if present free from leaves........... 4] 


41.Gemmae smooth, without sharp angles, ovoid or spherical to elliptical 
OCR. ica sa saldo lop hbn awn Cased ba gmein Aerated) pe ee eee ee ane 42 


41. Gemmae, at least in part, pyriform to stellate or polyangulate (6:11)...46 


I Soa cs ed ik pc Praha eae ara eon aca cas one a ee 43 


42. Leaves quite obliquely to nearly horizontally inserted and oriented... .44 


42. Leaves clearly transversely oriented (2:1); cells + equally thick- 


43. Leaf lobes running out into slender cilia; leaf bases inflated, gibbose. 

Be I eT PRE OL NG PPR Thre eae ee tte Nowellta (curvtfolia) 
43. Leaf lobes acute or blunt (2:1); leaf bases flat or weakly concave. 

eid anaeed See otae aes ets voce ce ceecees..-Cephalosiella subg. Cephaloziella®” 
44. Underleaves distinct, 1f small; cells with coarse trigones; cuticle ver- 
RN cn ckccntoencwesenee Lophosia subg. Leiocolea (heterocolpa)™ 
44. Underleaves absent; cells thin- to + thick-walled; cuticle smooth... .45 
45. Stem with cortex of large, pellucid cells; no oil bodies; leaves with sharp, 
EACH: COMMAUOE BOB ooo vss coe co ccccders ener etcaswsnes ...Cephalozia 
45. Stem with cortex of small, opaque cells; with oil bodies; leaves with 
divergent, variable, often blunt lobes........... Lophosia subg. Massula®? 
46. Leaves transversely inserted and oriented (3:2-3)..... : 47 


46. Leaves obliquely inserted and oriented (2:2-4).....................50 
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47. Leaves + dentate; southwestern only. 
Cephaloziella subg. Prionolobus (turneri) 


47. Leaves with lobes entire (except with gemmae formation) (3:2-3) ; 

WL, | dvs snare NES CRU SD RAE es adds Koad sheen dakeceaEseauetmares 48 

48. Plants small or minute: less than 1 mm. wide; dorsal leaf base not 

decurrent (3:2); cells = thick-walled..........cccccccccccscccccess 49 

48. Plants larger: 0.8-2 mm. wide; dorsal leaf-base short-decurrent (3:1); 
cells with large trigones. 

....dnastrophyllanm subg. Anastrophyllum (itichawrt) 


49. Gemmae all 1-celled, vineous, only 10-11 p, on exceedingly slender, ab- 
normal shoots with erect, reduced, appressed leaves. 
Eremonotus subg. Crossocalyx (hellerianus )5* 


49, Gemmae partly 2(-3)-celled, yellow-red to scarlet, larger; gemmae on + 
reduced stems, but never on filiform shoots with vestigial leaves. 
rimioicwtkist acalaneiannile: @tndracni eeacatr eae Eremonotus subg. Sphenolobus (minutus )>+ 
3). Posterior leaf margin strongly reflexed; leaves very shallowly emargi- 
nate; North Pacific coast only................ Inastrepta (orcadensis ) 
50. Posterior leaf-margin not reflexed; leaves distinctly bilobed; wide- 
Nicci tava Tint etek raemiato dae Kwik Makara tia oda St ot eather mask a ote 
51. Stem with small, opaque cortical cells; leaves without sharply connivent 
ee ree ee ee er ene re Ie er Le 
51. Stem with large, hyaline cortical cells; leaves with connivent lobes; no 
SN oe os cies au a Rats oh ee i ae Cephalosta (media) 
52. Postical stolons present; underleaves distinct (cells only 17-23 pu, 
strongly thick-walled; leaves only 1/5-1/6-bilobed, with a very narrow 
sims: cally th THOGUOREE) bi ook. ccc ecawecncas Cladopodiella (francisci) 


? 
] 


mn 


SRO IE CR, CIN ois. 5d ch wa cedd cdaienesbomalcan eames 


5 


te 


53. Cell walls strongly but + equally thickened; gemmae orange-red. 
.Lophosia subg. Isopaches (bicrenata)** 


$3. Cell walls thim oF with tramnmes GistIACl,. «occ cc cc eicccccesecwedcacacansa® 
34. Cells + collenchymatous; gemmae greenish or reddish; stem with 
medulla strongly mycorrhizal ventrally, the mycorrhizal cells small in 
diameter and brownish with age............ Lophosta subg. Lophozia®* 
54. Cell walls usually thin or slightly and evenly thickened ; gemmae green- 
ish, sharply stellate; stem with medullary cells uniform, without ventral 
mycorrhizal small-celled band. 
Lophosia subg. Massula (grandiretis, obtusa, ticisa)** 


55. Gemmae smooth, ovoid to subspherical or ellipsoid, 1-2-celled 6:12). 
Scapania** 


56. Gemmae 1-2-celled; small plants whose marginal leaf cells are equally 
Shacke~- walled: WHIRGBPERE. «..o..o.cc sic cccccsscseenes ....Diplophyllum 

56. Gemmae (2)3-4-celled; large plants, whose marginal cells are thin 
walled but provided with large trigones; northwest Pacific. 

; Macrodiplophylhan® 

57. Perianth subspherical to ovoid, contracted to mouth; northern; sun forms 
blackish, ace ‘ She sek eae ea ee eS ......Gymnocolea 


57. Perianth campanulate, broad at the mouth (1:3); tropical; only on palm 
trun':s; sun forms violet.. Ldn ciea Siaciaate Since mega ....Chonecolea®™ 
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B. Key To PLANTS Not OxpvioUsLy REPRODUCING ASEXUALLY 
Leaves divided for 0.6-0.9 their length into filiform segments 1-2 cells 
broad, or into cilia (6:5), or deeply lobed, the lobes fringed with long, 
uniseriate cilia (4:1, 3), the leaf thus largely resolved into uniseriate seg- 
MESES ET CTT TUT TET TOLL eT Ce ee ee TEC TOT rT ee 74 


. Leaves entire or lobed, but with greater part of lamina evident (2:1-8), 


if lobed, the lobes not freely ciliate, the cilia not 1-2 seriate (3:1-5, 11, 14). 


Leaves with lamina largely resolved into cilia or filiform lobes; 
rhisoids (when present) confined to the bases of the 
larye underleaves (couplets 2-5). 

2. Plants robust; leaves lobed to the middle or beyond, the lobes ciliate ; 
leaves incubously shingled (4:1, 3) or succubous; underleaves large, 
pluriciliate, usually with rhizoids at base................0 cc cee eeees 3 

2. Plants minute, filiform and slender, less than 0.6 mm. wide; leaves 
transverse or subtransverse, divided virtually to base into (2)3-4 slender 
segments only 1-2(3) cells wide at base (6:4-5); underleaves of 2-3 
filiform segments 1 cell wide to base, with rhizoids................... 4 

Plants whitish-green; lamina resolved largely into narrow lobes fringed 

with very numerous, branched cilia; cuticle verruculose; leaves succu- 

hously inserted; cells without trigones.....................65 Trichocolea 


._ Plants green to fulvous to reddish-brown; lamina obvious, the rather 


broad lobes fringed with simple cilia (4:1, 3); cuticle smooth; leaves 
incubously inserted and shingled; cells with bulging trigones...../?tilidinm 
4. Leaf segments formed of delicate, elongate (50-100 4) cells that + 
collapse on drying; cuticle smooth; stem with hyalodermis ; underleaves 
of 2(3) very short divisions; shiny when dry.............. Telaranca®! 


4. Leaf-segments formed of short, rigid cells (under 50 y long) that do not 
collapse in drying (6:4-5); cuticle usually delicately verruculose ; stem 


without a conspicuous hyalodermis; dull when dry.........0...0.0.... 5 
Underleaves reduced to 2-3 very short divisions; leaves with lobes 2(3-4) 
cells wide at base; plants regularly pinnately branched; sun forms brown- 
WS ais kicked oe PRS BERL DEAS DMO Mag AS oeCs etCOe Vicrolepidosia*” 
Underleaves similar to leaves, of 3-4 filiform segments; leaves with lobes 
uniseriate to base (6:4-5); plants irregularly monopodially branched ; yel- 
ee ee rere ERE Ce ee NS: Blepharostoma 
6. Leaves (or all but their postical base) obviously incubously inserted and 

shingled: the plant in antical view with the dorsal leaf margin lying 

nearer the stem apex than the postical leaf margin (4:5, 13); stem with 
rhizoids always restricted in origin: either at bases of some underleaves 

(4:11, 12) or from lobules of some leaves (2:6)....... ; see: 
6, Leaves transverse (2:1, 8; 3:2) or succubously inserted (2:3, 5): the 

plant in antical view with leaves evidently transversely ortented, or with 

the dorsal margin lying nearer base of stem than the postical leaf mar 
gin (3:4)3 (in Diplophyllam and Scapania, t.e., the Scapaniaceae, the 
leaves succubous-compleate, the larger postical lobe succubously inserted 

end shingled, but the smaller antical lobe incubously oriented [3:9,14]) 
ooese ao 


Leaves not complicate-bilobed, without an incurved small postieal fold on 
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lobe (lobule); sexual branches postical in origin; underleaves large and 
obvious - Seer Ee ia aR RO eR ea aad kale ae eee een cae eee 8 
. Leaves complicate-bilobed, with the smaller postical “lobe” (lobule) folded 
under the larger antical “lobe” (2:6, 9), thus hidden in antical aspect 
(4:5, 13); lobule rarely reduced to a minute basal fold; sexual and all 
other branches lateral in origin (2:6; 4:14); underleaves sometimes ab- 
sent (2:6) bcaisie ici ctacaea abate mie @iahe ahaa nee ete CE eye Met Pe te oe ..10 


~J 


Leaves simply twcubous, without postical lobule; rhisoids re- 
stricted to underleaf bases; underleaves very 
large (couplets 8-9). 

8. Leaves divided to the middle into 3-4 lobes; underleaves similarly 3(4)- 
lobed; branches often running out into flagella; branches loosely pinnate ; 
without postical flagella......... seandians kk he aaeats ......Leptdosia 

8. Leaves entire or 2-3-dentate at the very apex; underleaves entire, bi- 
lobed, or irregularly dentate; leafy branches never running out into 
sis an ad egk ge ine Peseta dn seka hakysaeareaedbaeadenanes 9 

€ 


leaves usually 2-3-dentate at the apex; stems freely producing postical 
flagella; plants firm, opaque, green to brownish, without gemmae, but 
sometimes with caducous leaves; plants terminally, pseudodichotomously 
furcate eee, eer ree ee OS SE eR As A es Bassania 


9. Leaves entire or minutely bidentate at apex; stems without slender, posti- 
cal flagella; plants delicate, pellucid, pale to bluish- or greyish-green, often 
with gemmae; plants usually with simple shoots, developing postical, in- 
tercalary branches. ........ ob leis ee areh 6 Wyveie miracs ere .Calypogeta 


Leaves complicate-bilobed and incubous, with postical lobule ; 
branches all lateral; without stolons or flagella; without 
1-2-celled gemmae; perianths commonly produced; 
without perigynia. (couplets 10-34). 


10. Underleaves absent (2:6) ; leaves often with discoid, many-celled gem- 


NE NS 5c pec aheke aee hae ka aGe ORES Se and ears ee aso 
10. Underleaves present, bilobed (2:9) or entire (4:14); without discoid 
gemmae (except in Candalejeunea and Diplasiolejeunea)............ 14 


11. Rhizoids on stem; minute or small, pellucid or yellow-green plants, less 
than 800 u wide; leaves usually acute or subacute at apex; lobes and 


lobules very narrowly attached to Stem... seisreccvasssosisesnn 12 
11. Rhizoids originating on (some) postical lobes, not on the stem (2:6) 
medium-sized, firm, opaque plants, usually 850-1500 » wide; leaves sub- 
rotund, broadly rounded at apex (4:4-5); lobes and lobules broadly 
united with stem (4:7-9)........... ERAT ee ee eI Radula 
12. Leaf apices without hyaline cells; perianth not compressed.......... 13 


12. Some leaf apices with clusters of hyaline, finger-like cells; perianth 

compressed KER CCAS SAE D he SO Uh OOM KEKC OES PRY S OR EER ERS Leptocolea® 
Exceptionally delicate, minute, and pellucid plants; lobules often largely 
vestigal; inflated lobules with apex formed of 2 juxtaposed teeth, sepa- 
rated by a slight, narrow sinus; gemmae only from marginal cells of lobe 
A phanolejeunea®* 


3. Small to minute plants; inflated lobules with apex formed of 2 teeth (one 
of which is actually in the sinus between keel and lobule apex), the 2 
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teeth widely separated by an open, broad sinus; gemmae never confined 


b> NE BOE GE PINE. oso bcc dedenonennsdanaessavewen Cololejeunca®* 
14. Underleaves unlobed or obscurely notched (but sometimes ciliate) 

CS cers ok oo Mace nen Dees Sine me oo sina ed OR ne here 15 
14. Underleaves obviously bilobed (2:9; 6:13)............... 20 e eee ee dd 


15. Lobule lingulate or oblong, lying parallel with stem, almost free from 
stem (keel very short or obsolete) (4:13-14); very coarse plants, 2.5- 
FE as cc ctaeoutoarcaceebarandxacaaed mamma rhs es cee Gate tee 16 

15. Lobule inflated, lying parallel with posterior leaf margin, attached to it 
by a long keel (1:12); minute or small plants (0.25-2.5 mm. wide usu- 
Mas See re ee roto rie ee ye eRe neha rte hick: 1766 
16. Leaves without water sacs (or entire lobule inflated to form a + dis- 

tinct water sac); underleaves without water sacs (4:12, 14); cells 
smooth, not elevated as prominent papillae; leaves and underleaves 
in our species, not longly ciliate on margins; 4:13, 14; plants green to 
ce Sr Se REAP, Weep per ere Mena er eee ree Porella®™ 
16. Leaves, both at base of lobe and at base of lobule, with a small portion 
of the basal margin inflexed to form a sharply defined water sac; un 
derleaves at base, on each side, similarly involute to form water sacs; 
cells of leaves elevated to form + truncate, prominent papillae; leat 
and underleaf margins prominently ciliate; plants blackish. 
by de kere ha a ha ce Kg wes ee a a cae -Ascidiota®? 

17. Margin of lobule with 4-6 minute teeth; perianth pluriplicate (1:12)...18 

17. Margin of lobule with 1(2) teeth at or near apex, or quite entire; peri- 
anth with only 3-5 blunt or sharp carinae............cccccccscensccee 19 
18. Plants with erect, worm-like shoots (denuded of leaves) ; plants golden 

to pale brownish, usually sterile; cells with numerous nodular inter 
ae Peer Oe re hen Cem ri arene Ptychocoleus® 
18. Plants without erect, caducous-leaved shoots; mature shoots fuscous to 
blackish-green, always fertile (1:12); cells virtually without interme 


a SS fn) cae ae Eee ee Cele Brachtolejeunea 

19. Plants greyish-green to green, or olive-green, without fuscous pigmenta 
OS Fs again we'd 4 mis PNG. ase we Rs SS ae ee eae ooae 
19. Plants fuscous to blackish-green in color, the cell walls pigmented... ...21 


20. Underleaves shallowly notched; plants, with maturity, producing erect 
or ascending shoots; each cell with many minute, homogeneous oil 
hodies; perianth sharply trigonous................. ...Candalejeunea 
20. Underleaves reniform to orbicular, broadly rounded distally; plants 

closely appressed to substrate; each cell with a large, compound oil 
body; perianth (4)S-casinGle..... 06a cccccsarcess ....Leucolejeunea 

21. Lobules at apex with a sharp, long, curved apical tooth; lobule strongly 
inflated, its anterior margin involute throughout its leneth; underleaves 
CR Tso 5s coach oe cased esdaw ntl wee eee Nenrolejeunea® 

21. Lobules at apex with an obscure apical tooth, or without a perceptible 
one; lobules inflated largely near base and along keel, the free, anterior 
margin flatly pressed against lobe, visible without flattening leaf; under 
leaves usually approximate to imbricate.......... eye ery 22 
22. Plants closely appressed to substrate, shiny and flat when dry; under 

leaves rotund-reniform, clearly wider than long; cells with numerens 
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minute oil bodies; perianth with 4 dentate keels hardly emergent from 
RN Nr csinthcadtbakee sdecnd we adesdclnnseees koe Lopholejeunea 


22. Plants with maturity ascending or suberect, dull; leaves convolute when 
dry; underleaves obdeltoid, subtruncate distally; cells with 2-4 large, 
segmented oil bodies; perianth with 3 smooth keels, longly emergent 
er ree re Peer eT ee eee Tee Vastigolejeunea 

23. Lobule always conspicuous, attached by a very narrow, stalk-like base, 
appearing free from the stem; lobule helmet-shaped, usually lying nearly 
parallel with stem (in some cases explanate, then clearly parallel with 
stem) ; plants opaque, deep green to reddish-brown; underleaves inserted 

ee ee rrr ern arr ene 24 


hr 
w 


Lobule distinetly and usually broadly attached to stem (or else obsolete) ; 
plants usually pale to yellow-green, but sometimes olive to reddish-brown ; 
underleaves attached to only 2 rows of large ventral cortical cells... ...25 
24. Leaves rounded at apex (except in the copper-colored F. tamarisct) ; 
plants on drying not blackish; plants of dry rocks or bark; underleat 
Se Ns ok da cad chien mis denhad en cata amen Frullania 
24. Leaves (at least when young) apiculate at apex ; plants commonly black 
on drying; plants of wet, deeply shaded rocks; underleaf lobes usually 
BOL, | is s:sa veer hos coe se estan deens teks eae hasaa iw saKe Jubula 


ho 


5. Underleaves widest near middle, with lobes nearly erect or connivent ; 
dorsal lobes ovate-orbicular to oblong-ovate, less than 1.3 as long as 


WER esau ncw capex per ede PAU RodeGN cera dibe tanec ve ede tea ate rd 26 
25. Underleaves with lobes uniformly and sharply divergent (6:13), the un- 
derleaf thus widest at apex. (Prominent, glistening ocelli present.) ..... 32 


26. Lobule (on mature, lobulate leaves) with a slight notch beyond apical 
tooth (i.¢., in sinus between apical tooth and keel), in which notch is 
situated the hyaline papilla ;7° plants firm, olive- to dull whitish-green, 
opaque; cells more or less collenchymatous or thick-walled, each with 
1-3(4) very large, coarsely segmented oil bodies.......Cheilolejeunea™ 

26. Lobule (on mature lobulate leaves)?? with a slight notch at proximal 
hase of apical tooth (1.e., on side of apical tooth towards the stem) ; in 
this notch is situated the hyaline papilla (6:13) ;7 cells in most cases 
with (3)4-10 or more smaller, finer-segmented, or homogeneous oil 
bodies which never nearly fill the cell lumen........................ 27 

27. Plants brownish-tinged, shiny when dry (at times appearing merely 
bronzed or olive-green); cell walls with a prominent brownish middle 
lamella; leaves with (1)2-several large ocelli at base; apical tooth of 
lobule prominent but 1-celled, hooked................... Ceratolejeuneat™* 

27. Plants various shades of green, never brown or bronzed; middle lamella 
inconspicuous under oil immersion; leaves usually without ocelli (in the 
minute plants of subg. Microlejeunea rarely with 1-2 basal ocelli) ; apical 

tooth usually small (if very elongate, formed of several cells)......... 28 

28. Leaves always clearly persistent on the stem; perianths not strongly 
dorsoventrally compressed (except subg. Chaetolejeunea; this taxon 
with long, filiform apical tooth of the lobules)...................... 29 

28. Leaves (on at least some stems) clearly caducous; perianths strongly 
dorsoventrally compressed, often obcordate, the antical keel low or ab- 
sent (1:8-9); lobules often partly vestigial, but never with linear, low 
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apical teeth. (Cells hexagonal and + equally thick-walled, less than 

20 U. DS venbedeede Obese teeedeRKNO EEE RSOOREEREO WO REOSS Rectolejeunea 

29. Perianths with the 5 keels smooth or iat crenulate due to TT 
cells, contracted into a distinct beak; leaves always broadly rounded < 

apex, the margins entire to faintly crenulate (2:9); cells with ee 

vestigial to small (rarely pronounced) trigones, and without, or rarely 

with few steberisedihe CACC RIIIE 6 ooo coe cc cccvcacsvceesaccsvesanens 30 


t 
Ss 


. Perianths variously modified: in ours either with keels obsolete (and then 
without a beak) or with keels denticulate with 1-3-celled teeth; leaves at 
apex commonly apiculate (at least on juvenile leaves) ; cells with large 
trigones and numerous intermediate thickenings...................000% 31 
0. Underleaves narrowed or rounded at base, bilobed with an open sinus, 

small to gage in size: varying from remote and no wider than 
stem (2:9) to 2-3 * as wide as stem and then contiguous to subim- 
bricate; gynoecia usually with 1 subfloral innovation, thus becoming 
pseudolateral (2:9); leaf lobes flat or weakly convex, never deflexed ; 
plants minute to small (200-1500 y wide), never flaccid. 

PR ee PET TT err erry Tee. Lejeunea s. lato™ 


3 


Underleaves rounded to cordate at base, narrowly incised with a fre- 
quently closed sinus, very large: 3-7 %& as wide as stem, imbricate ; 
gynoecia usually with 2 subfloral innovations, and then situated in the 
fork of a dichotomy; leaf lobes convex, with the apices deflexed to in- 
volute; plants robust (1-2 mm. wide), but delicate and + flaccid. 
I CE Ie Dre mE ORNL Shep eed tae ine ae Ne Hygrolejeunea™ 
31. Immature leaves always apiculate or mucronate; perianth with keels 
denticulate, contracted into a distinct beak; underleaves small, little wider 
Chan stem, maProwed 10 BAGEs. 6 6o6os sccce dc esdacues diode Crossotolejeunea 
31. Immature leaves usually obtuse to rounded at apex, but mature ones 
sometimes obtusely pointed, with sometimes a weak subapical tooth; 
perianth (in ours) with keels obsolete, smooth, the truncate perianth apex 
without a beak; underleaves large, 2-3 * as wide as stem, rounded 
SI BE TI io AKG 5A SA aA Rae as he ea ee Taxilejeunea™ 
2. Dorsal lobes broadly rounded, broadly ovate-rotundate ; underleaves as 
many as lateral leaves; lobules with a long, filiform tooth. 
rE re eR ae eth fee me a gee fF ra Diplasiolejeuneat™ 
2. Dorsal lobes ovate-lanceolate and pointed (6:13) or narrowly elliptical ; 
underleaves half as many as leaves; lobules with a small, 1-celled 
WE WHO BOI n iid co ee hdceea tres gerd iar Eesha eae 33 
33. Leaf lobes obtuse to rounded, the leaf elliptical in outline; underleaves 
with a sharp division into large, pellucid marginal cells and very small 
central, rhizoid-developing cells; living plant with strong odor of licorice 
sae whl Kaew -g Nara eet es Ok andar d tice ee Diana nba Sean teih a matan eis Weare orate et Leptolejeunea 
33. L. eaves sharply acute to acuminate at the apex, ovate-lanceolate in outline, 
faleate (6:13) ; underleaves formed of essentially uniform, uniformly small 
OTIS > a UE NE 5566.05 eas sles ood ta ARR SS errr 
34. Lobes of underleaves filiform, 1 cell wide (6:13)...... Drepanolejeunea 
34. Lobes of underleaves blunt and broad, several cells wide. 
Harpalejeunea 
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Leaves succubous or transverse (in Herberta, which has cvittate, 
hifid leaves, inserted slightly incubously, but transversely 
oriented or postically secund) (couplets 35-88). 


35. Leaves variously lobed, or at least their margins with distinct teeth 
CR See Beer aa soc dics eas see ekia Riese ebawad ao0s cae eek 36 
35. Leaves entire and unlobed (rarely isolated leaves weakly emarginate ) 
(5:6); underleaves absent or considerably smaller than leaves (5:6)... .76 


36. Underleaves similar to, and as large (or virtually as large) as the 
leaves (2:7); leaves and underleaves both bilobed, both essentially 
Be eS A eee pier ton eer ee tne ee eer 37 

36. Underleaves distinctly smaller than the leaves (and differing from them 
in dentition, and/or the number of lobes; 3:5; 5:5) or absent (3:3, 
13); leaves (and underleaves, if present) 2-4-lobed.................. 39 


Leaves and underleaves transverse, similar in size and shape; 
leaves bilobed; at least median leaf cells distinctly 
clongated (couplets 37-38). 

37. Leaves divided to below the middle, the lobes sharply acute (2:7-8) ; 
rhizoids largely inserted on leaves or at underleaf bases................ 38 
37. Leaves shallowly bilobed, the lobes obtuse or subacute; rhizoids scattered 
OA RE A ON io ides dn eS. Pivaeg ROA Rene ewes ces Hygrobiella 
38. Leaves vittate, the cells with coarse, bulging trigones; leaves spreading, 
+ secund, the lobes often faleate; branches few, all intercalary ; rhizoids 
Rag crrninh hs deen: gat elon can Scot uine hai os Wr aveca ek eke Herberta™ 
38. Leaves formed of uniform cells, the cells equally thick-walled, without 
trigones ; leaves erect-appressed, not secund (2:7-8) ; branches frequent, 
lateral and terminal; rhizoids frequent; arctic and alpine... .....dnthelia 
39, Leaves distinctly complicate-bilobed, the smaller antical lobe bent over 
the larger postical lobe (3:9, 14), thus the shoot appearing to bear 4 rows 
of leaves; keel between dorsal and ventral lobes usually sharp (3 :9a, 14k, 
l4a); underleaves lacking (3:13); (leaf margins usually finely denticu- 
DE, Such oraviauded nee dan an dewande due ehelcaren o gindee ao emai ewe kale 40) 


39, Leaves not sharply complicate-bilobed (3:1-5, 2a)..............022005. 43 


Leaves compliecate-bilobed, the antical lobe smaller than’ the 
postical; branching only lateral and intercalary; no under- 
leaves. Scapaniaceae (couplets 40-42). 

40. Leaf lobes + acuminate, very gradually narrowed and lanceolate to 
acutely triangular; leaf cells with a waxy cuticle; gemmae absent: 
perianth plicate, hardly compressed, ciliate at mouth; elaters 1-spiral ; 
I Bexar ras hated Tiers bat ake ean aie sen aco Sie Sea oie ee hale as Doumtia 


40. 


Leaf lobes abruptly narrowed or mucronate, or rounded, not lanceolate 
(3:8-9, 11, 14); leaf cells with papillae, or cuticle smooth, not suber- 
ized; gemmae usually present (6:12); elaters 2-spiral............... 4] 
41. Gemmae smooth, ellipsoidal (6:12); leaf lobes rotund to reniform = to 
ovate or short lingulate (3:11, 14); perianth sharply compressed, wide at 
mouth. ; RO at ANE Se xa ahs keane eed Ne oa eee Scapania®®” 


4 


Gemmae sharply angulate-stellate; leaf lobes narrowly lingulate to ob- 
long-lingulate (3:8-9); perianth litthe compressed, sharply plicate, nar- 
rowea to mth... ..6....ncciscs grab nyacelscate od aoa aie aa ate eee aaa a catecane 











Jt 
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42. Gemmae 1-2-celled; leaves not decurrent postically (3:8); small plants 
whose leaves bear 1l-several marginal rows of thick-walled cells. 
bai pikdl a atadinikce sp 5-m Ae wae aN, rk BO St A eS Re eae ghee area Diplophyllum 
42. Gemmae (2) 3-4-celled; leaves + decurrent postically; robust plants 
whose leaves are formed of collenchymatous cells throughout. 


EE IN Pe Ne PER TE er ee Re Ere Macrodiplophyllin! 

43. Leaves essentially transversely inserted, and oriented (2:1; 3:2)....... 44 

43. Leaves clearly succubously inserted, + obliquely oriented (2 :3-4; 3:4-5). 

POET Ce ee PY eS ee ee Re CE ee re ee ee eRe Ce ne os 
Leaves * transversely inserted and oriented (couplets 44-57). 

44, Leaves: (at least. 1. part): S-4-TODOG. 6 occ is cc ccc cnse reece css coset waiek 45 

44. Leaves uniformly bilobed (exceptionally isolated leaves 3-lobed) (2:1; 

45. Leaves (or most of them) 4-lobed; underleaves very large, usually 2- 

PUNE, as Suisse ig Raia atned aca RlG Scharrer 61g Wie Hronshee dcbiee oc oc’ Slate oie ae 46 

45. Leaves (or most of them) 3-lobed; underleaves small or absent....... 48 


46. Leaf lobes sublinear, only 3-5 cells wide at base; rhizoids scarce, only 
at bases of underleaves; leaf cells equally thick-walled, elongated ; 
COMME WO BINGE yo. 5x xk nies kieer ee teun hemes Lophochaete*= 


46. Leaf lobes ovate to triangular, many cells wide at base; rhizoids tre- 
quent, scattered over postical face of stem; median leaf cells not 
strongly elongated; (capsule wall 4-5-stratose)...............0.000. 47 

47. Underleaves very large, almost as long as leaves; leaves with lobes chan 
neled, suberect or erect, pluridentate at base............ Chandonanthus™ 
7. Underleaves less than half the length of leaves (3:5); leaves with lobes 
not channeled, spreading, entire at base (although postical leaf base 
CIE ss cavers tive Pak biol euenien eae Lophosta subg. Orthocaulis** 


i 
~ 


48. Small underleaves present; trilobed leaves with antical lobe clearly the 
larger; antical end of leaf insertion oblique, running down the stem. 
IEE ONES OCR EOE Te Oe ee ree T Lophostia subg. Orthocaulis*® 

48. Underleaves lacking; trilobed leaves with antical lobe smaller or equal 
to others; antical half of leaf insertion transverse, or running up to 
I I iio dcsa iS en Ai ore ee PEE ageless aS 49 

49. Stem with cortical cells narrow, linear; leaves truncate-trilobate at sum 
mit, the lobes equal, short, obtuse or subacute; leaf-insertion broadly 
NS oo aca inse sug. tesaca suns Sided w ea hienaly Me ea ea eee rete Saccobasis®® 


> 


. Stem with cortical cells only 2-5 & as long as wide; leaves asymmetric, 
obliquely trilobed at apices (when gemmae-free), with lobes sharp, the 
antical usually a mere tooth before the apex ; dorsal end of leaf insertion 


CERIO. ccc eee cee dccaddunedeber ee ode A beapeseee ee Tritomaria®* 
50. Leaf lobes running out into slender cilia.............0......... Vowellia 
50. Leaf lobes obtuse, acute, or rounded (3:1-3).......................91 


51. Leaf lobes acute or subacute, somewhat unequal, the antical smaller 
(3:1-3) ; leaves somewhat, but loosely complicate (3:24) ; leaves usually 
with vineous to reddish or purplish gemmae; underleaves absent (3:3). 

51. Leaf lobes equal or nearly so, not complicate (2:1): gemmae absent or 
smoothly ovoid or ellipsoidal (exe. Prionolobus)..........0..0..06.0622..38 
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52. Plants small, 0.3-1.0 mm. wide; leaves clearly elongate, strictly trans- 
versely inserted, the antical base not decurrent (3:2-3); leaves with 
postical lobe clearly spreading (3:3)............0.00000- Eremonotus®® 


n” 
Iw 


. Plants more robust: 1.0-2.5 mm. wide; leaves (in ours) little elongated, 
about as wide as or wider than long, the antical base more or less 
decurrent (3:1); postical lobe of mature leaves more or less incurved 
SENS wcicianacnaededushisdedus ep aeeneaaeneceuene fnastrophyllum® 

53. Leaf cells equally thick-walled, devoid of distinct trigones; oil bodies 

lacking, or minute and 4-several per cell; leaves usually bilobed 0.45-0.85 
their length (2:1) ; perianth elongate, freely exserted beyond bracts... .54 
53. Leaf cells collenchymatous (at least in leaf middle), the trigones often 
bulging; oil bodies large, conspicuous, 2-3 per cell; perianth absent, or a 


short tube hidden between bracts ; underleaves usually lacking.........56 
54. Underleaves large and conspicuous, ovate-trangular, nearly as long as 
ME, cs eckMbustunehs SARC sue ene Recess Ree wa eeeene ee Pleuroclada 

Pee SES: UGE CONG Io iv ic Kao ds eie a sewsspeneseseees 4s 55 


55. Cells very small, 6-15 w wide at base of lobes; cells with oil bodies ; stem 
without & distinct lnyaloderiiis......ccc cc ccccccvsccesovcves Cephalosieclla®” 
55. Cells larger, usually (12)15-40 % wide at base of lobes; cells without oil 
bodies ; stem with a hyalodermis of large, pellucid cells........ Cephalozia 
56. Leaves closely imbricate, erect-appressed; perianth essentially lacking 
CO 2 GI Sn OU as ni. r is vcs cciccneniemred ra hnsnwnaede 57 
56. Leaves distant to approximate, + spreading, often pectinately so (5:4); 
normally retaining a short, tubular perianth and high perigynium (1:7; 
OWE Sc CESS wick sack ieee REMI DER eR aaa ~ See Cemaee Varsupella®! 

7. Large perigynium present, at an angle to axis (as in 5:7); underleaves 
distinct but minute, largely hidden among rhizoids; plants freely stolo- 
niferous, closely adnate to substrate and creeping............. Prasanthus 


wm" 
x 


an 
NJ 


. Perigynium absent or vestigial (5:8); underleaves normally lacking; 
plants often without stolons, closely appressed in erect tufts. 
BN enn Pe eee Gymnomitrinm? 


Leaves lobed or dentate, succubously inserted and oriented 
(couplets 58-75). 
58. Underleaves of sterile shoots obvious, often large (5:5); without posti- 


Ce inc c:t nde human eka Wa raed Are ae eee ee eae eee e 59 
58. Underleaves of sterile shoots vestigial or absent (in Cladopodiella with 
small underleaves; this genus has stolons)..................20000005 64 
59. Rhizoids restricted to a small field at the bases of (some) underleaves ; 
underleaves bifid, usually with 1(2) teeth on the outer margins. 
ee PRE Re Aa Oe RR Ee ERS Te er ee an, 
59. Rhizoids scattered over the postical face of stem (3:10)............... 60 
60. Leaf margins variously dentate but not lobed at apex (1:8; 2:5), rarely 
nearly entire; antical leaf margin folded under, especially in drying. 


ainicg fae cee Me Odea ME td a ae Oa aaa alia Shae aad cee Aa Plagtochila 
60. Leaf margins entire except that apex is clearly bilobed; antical leaf 
NER MME CE ONS i dda d d tides dc pth Akh aa ERA ACER ER REET 61 


61. Underleaves ovate to ovate-lanceolate, usually entire, usually narrowly 
connate with base of lateral leaves (on one side); perianth and perigy- 
nium both developed (5:5)................ Harpanihus and Nardia p.p.9+ 
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61. Underleaves bilobed or dentate, or ciliate, free from lateral leaves... ...62 

62. Underleaves regularly divided almost to base into 2 parallel, lanceolate 

segments; branches all postical; perianth absent; plant opaque, yel- 
lowish-green; (no purplish pigment; oil bodies small, 8-12 per cell). 

POP re ee Pe OT Pe ITE TET Te ee ee ee ek Geocalyx 

62. Underleaves various, more or less ciliate or dentate; branches all 

lateral; perianth distinct; not opaquely yellow-green................ 63 

63. Leaves much broader than iong, asymmetrically bilobed for only 0.1-0.15 

their length; underleaves regularly bifid, with ciliate margins, often pur- 

plish; plants with a distinct perigynium at an angle with the stem; arctic. 

so erik cm hescace RR 48 ke Gla wedip ah aOk ab egal ghee ae A A ee Ae Mesoptychia®” 

63. Leaves usually as long or longer than broad, nearly symmetrically bilobed 

for 0.2-0.35 their length; underleaves irregularly divided and ciliate, never 

purplish; perigynium lacking................. Lophozia subg. Leiocolea®® 

64. Leaves (or some of them) bearing more than 2 lobes (3:4), or irregu- 

larly lobed, or bearing several to many teeth, but never with marginal 


Is .54s 5 si 6a asdhe< hee bo aiaraie ne BGS MOREA Oe ean eee SRR Ree es 65 


64. Leaves uniformly and simply bilobed (but in Acrobolbus the margins 
of the leaf, including lobes, may ‘bear rhizoids) (1:3; 2:4).......... 66 
65. Leaves bearing several irregular, filiform (caducous) lobes, or spinose- 
dentate on margins, or bilobed and/or with accessory spinose teeth; 
asexual reproduction, if any, by caducous leaves or by propagula; never 
with true gemmae; rhizoids usually lacking on leafy shoots 
ssa at wc hehae ascites os ORT satan! Sena Iie lle a le a aor aa aa ee ia ee aa Plagiochila?? 
65. Leaves bearing 3-4 subequal lobes (3:4), without accessory teeth (except 
ior occasional cilia of postical base) ; asexual reproduction, if any, by true 
gemmae ; rhizoids abundant on leafy shoots. 
PE te ie ee ee ee Lophosia, subg. Barbilophozia and Orthocaulis?* 
66. Most branches, or at least the sexual branches, postical in origin; leaf 
cells non-collenchymatous, becoming equally thick-walled............ 67 
66. Branches uniformly lateral in origin (2:2-3).............002000005: 69 
67. Stem with a hyalodermis of large, pellucid cells; perianth trigonous, long 
and slender; oil bodies lacking; underleaves lacking........... Cephalozia 
67. Stem with cortical cells opaque, small; oil bodies present; minute under- 
See MA CIE oii. ics 0d ca baddancd anavaddmateda sce beoader eee 68 
68. Postical flagella present ; leaves with rounded or obtuse lobes ; perianths 
trigonous, elongate and slender; plants medium-sized, over 500 y wide. 
RO ee ey ee em En nee ty ae ea ae Cladopodiella 
68. Postical flagella lacking; leaves with acute or subacute lobes; perianth 
usually bearing 4-5 plicae; plants very small 250-600 uy wide. 
Kbd-ebs CE REPRE ORES Reed 5G WS Die ROREEE RG eee eee ears Cephaloziella® 
69. Leaves, or some of them, developing marginal rhizoids; plants bluish- 
green, opaque; leaf cells closely and conspicuously verrucose. 


PETER RE OM Ne chy Soke Pi Hee Acrobolbus 
69. Leaves uniformly without marginal rhizoids; leaf cells smooth or obso- 
WINE so ciccescacdaspesdneade nea AGisiuealan ee ice ane 70) 


70. Leaves oblong, distant to approximate, narrowed basally, freely cadu- 
NE ie a wd ane a a tes aac Seat Plagiochila (tridenticulata) 10° 


FO: Lees Tee UE DAE, DEP MIE .o dios osc dvadsleradinrens ceecaacs ocen 
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71. Minute plants, only on palm trunks; gemmae none; perianth caducous, 
laring to the wide, truncate mouth (1:3); cells minute, 15-17 » wide at 
leaf middle, leptodermous and without trigones; subtropical and tropical. 


72. Leaves with postical margin sharply reflexed, the apices merely shal- 
lowly emarginate, with reddish-purple gemmae; west coast. 

BN Pa ye ee Oe ee Se ee ee lnastrepta 

72. Leaves with post'cal margin not reflexed (2:4); 0.2-0.5 bilobed, never 

Se I 5 ceca cad awsie neces sc ccsshaa-talasalsa desis ea tina 73 


73. Underleaves normally lacking, or present merely as stalked slime papillae 
(2:4); plants not very fleshy; perigynium absent; leaf cells with several 
i SS I OE ncn ks a ccdinvas pa eekbwna 
73. With small underleaves (5:5); plants fleshy, with thick, soft stems; 
perigynium distinct (5:5); cells with 2-3(4-5) very large, granular oil 
bodies; cells with large, bulging trigones; gemmae none. 


cella with triganes semall oF Seettl........c ccc ccccccccvtessces esac 
74. Leaves with lobes acute to angulate; gemmae usually abundant. 
_Lophosia subg. Lophozia, Isopaches and Massula (p. p.)!”* 
75. Leaves nearly flat and nearly horizontal; plants never blackish. 
Bae oa ew ee ..Lophosia subg. Massula (obtusa) 
75. Leaves + coneave, often hemispherical, oblique; plants usually blackish, 
OURO MENS . SOUPIIOE 6.5.58 o os 3h es eres tnccses desu Gymnocoleas 


Leaves entire and unlobed (couplets 76-88). 
76. Leaves clearly opposite, margined with thick-walled cells; rhizoids 


Only ah Getetienh Gases CII ic cis coc tc iiinsacswecconsens Irnellia 


—— 


Fe DAE SU OE BE Bao is pts Hho Sis csde a deeseenseses 77 
77. Postical leafless stolon present; underleaves small or minute, bearing 
slime papillae. (Leaves either margined with thick-walled cells, or plants 
developing gemmae)......... EAS aetryean RUN Cr dravapetiny se nchicer ey: Odontoschisma 

77. Postical stolon never developed (but sometimes with stolon-like branches 
from leaf axils) : underleaves, if present, without numerous slime papillae. 
Bre er EA a et dens er eR eee, Aly Re Sen em ace 78 

78. Cells of leaf middle 45-50 y wide or more, with coarse, knot-like tri- 
yones; gemmae present at tips of unreduced leaves; underleaves obvi 
ORE SEE PRE EPI LG ORS LEE FP EEE Vyliat 
78. Cells of leaf middle 36 w wide or less, without or with small (never 
coarsely bulging) trigones; gemmae absent (in Jungermannia some 
times present, on margins of minute, reduced leaves)............... 79 
79. Rhizoids restricted to small areas at the bases of the underleaves, or to 
conspicuous specialized cushioned areas at the bases of the underleaves ; 
underleaves large and conspicuous, lanceolate or bifid.................. 80 


~ 


Khizoids scattered over postical side of stem; underleaves absent or 
formed of a few minute cilia (larger and lanceolate only in Nardia, which 
has perfectly orbicular leaves and cells with bulging trigones)......... 83 
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80. Rhizoids from the margins of large, complex, often purplish cushioned 
areas below the underleaves; marginal cells larger than the intramar- 
ginal, the cells with large trigones; perigynium distinct; west cvast. 
gdp ahora 8 ck ecb PA Bee GL dg Sen eda ek ea RRA Gyrothyralos 

80. Rhizoids in small tufts from the very bases of the underleaves, without 
purplish pigmentation; marginal cells not differentiated ; all cells with 
vestigial or small trigones; perigynium none (1:10)................ 81 

81. Underleaves entire; lateral leaves obdeltoid and obcuneate, nearly trans- 
verse, freely caducous; cells with obvious, often slightly bulging trigones. 
bi te teh Stas Rn kA ithe te ASIN gce Glee Sided ss snes ek ala icc wt etc sk ak at 

81. Underleaves bifid, often with 1-2 lateral cilia; leaves oblong to rounded- 
quadrate, strongly obliquely inserted, persistent; cells leptodermous or 
with small, inconspicuous trigones............ bea RE Fe PU eee 82 

82. Perianths short, not or barely exceeding calyptra, on short, lateral 
IN cata teh to chown ce hin preminn keane esd atinnicd wate eo mae Chiloscyphus 

82. Perianth long, far exceeding calyptra, on long leafy shoots (1:10). 
AbebhobaeteeCastend savh os beapceeneeenaacde (rseereneees Lophocolea’s 

83. Underleaves present, small, undivided, lanceolate; with a well-developed 
perigynium, usually at an angle to the axis (5:5) leaves perfectly orbicu- 
Nd aad tar oer are mii bs ace ak: Saeed tec soca he SEN eo hasan ae eee ae Nardia 

83. Underleaves of sterile shoots lacking or divided into several cilia; peri- 
gynium absent (1:6), or continuous with stem..................02005- 84 

84. Perianths not subtended by a perigynium, strongly laterally compressed, 
the mouth widely truncate (1:6) ; with distinct but minute underleaves, 
formed of 2-several short cilia tipped by slime papillae............... 85 

84. Perianths not laterally compressed (or subtended by a pronounced 
perigynium); underleaves of sterile stems lacking or reduced to an 
CU oi iio on sae hha hie oan a MAIS Ras ete a 86 


ys) 
st 


5. Cells with 3-9(18) small, relatively inconspicuous, segmented oil bodies, 
the cells relatively pellucid; leaves often bearing minute teeth (1:6), 
their antical margins usually deflexed to form a convex fold (more pro- 
nounced in drying) ; dioecious and usually sterile........ Plagiochila’™ 

85. Cells with 2-5 very large, finely granulose oil bodies, nearly filling cell 

lumen, the cells opaque; leaves entire, rarely retuse, the antical margin 
flat; monoecious and usually fertile.................... Pedinophyllun' 
86. Perianth at maturity clearly evident, not hidden between bracts, usually 
slightly to longly exserted (1:4) ; oil bodies finely granulose to almost 
homogeneous ; female bracts not margined by slime papillae (1:4)... .87 

86. Perianth at maturity a short, laterally compressed ring or tube, com- 
pletely hidden between the mussel-shaped, medially connivent female 
bracts, which form a bilabiate pseudoperianth (5:3) ; oil bodies coarsely 
and irregularly segmented; margins of female bracts bordered by slime 

COME CP RERs 5.c:5-5 Sadao wa sthaas ase kslagen aeons Cryptocolea 


87. Bases of female bracts and perianth-mouth bearing teeth or cilia; a large, 
conspicuous bracteole present; rhizoids colorless, but rest of plant often 
dull reddish-brown, never vineous-tinged...................4 Jamesoniella 

87. Perianth mouth (1:4) and female bracts entire (the perianth mouth 
rarely wide open and obscurely lobulate, but never ciliate) ; bracteole 
Ee Sea MOT eBoy oe Bie ree MA ket MAM forge aie 
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88. Leaves rectangular, on mature shoots + parallel-sided; perianth terete, 
smooth, suddenly contracted into a small beak, situated in a shallow 
depression; able to produce fasciculate gemmae....... Jungermannta'!? 

88. Leaves circular to elliptical to ovate or ovate-cordate ; perianth plicate, 
usually contracted to the mouth (1:4), if beaked, the beak not de- 
pressed; fasciculate gemmae never produced............ Solenostomal'’ 


Order 3.) Me&rzGeraes 
I. Conspectus oF THE Famities or MetzGeRtAces! 4 

1. Plants clearly thallose, without leaf-like lobes or leaf-like lamellae (1:15; 
6:3); rhizoids colorless to brownish; capsule 2-4-valved at maturity... .. 

2. Sex organs dorsal on normal unmodified thalli; pseudoperianth present, 
often low (1:16, f), the calyptra not thick and fleshy, delicate externally ; 
elater bearers absent, or in a tuft from base of capsule; elaters 2-4-spiral. 

3. Pseudoperianth flap-like (1:16, £) to short-tubular, without a fringe 
of scales surrounding it at base, thus single, antheridia dorsal, sunken 
in small cavities; capsule 4-valved, spherical or nearly so; epidermal 
cells of capsule with distinct nodular thickenings at the angles; distinct 
or vestigial elater bearers attached to base of capsule; spores delicately 


MIS occ got Naar es te we aria eax des Meme are SRE eee eked 4 
4. Thallus margins parallel-sided, unlobed; opaque auricles absent; 
ventral scales represented by slime papillae on 1-celled stalks; cells 
with numerous small oil bodies; gemmae absent. Capsule with ra 
dial or tangential bands of inner cell layer; spores precociously 
germinating, 70-100 ~ long at time of dehiscence of capsule; elater 
bearers in a distinct tuft at base of capsule; capsule spherical, with- 


ouh @ Hetty Comer OF GREE... «oink ccc caiecccus PeELLIaceEAk (Pellta) 
4. Thallus margins coarsely scalloped, with blackish auricles near the 
bases of the scallops; ventral scales conspicuous, lamellate; cells 
without oil bodies; gemmae produced on thallus surface and/or 
in special flasks; capsule with inner cells delicate, without thicken- 
ings; spores l-celled at maturity, 33-45 w; elater bearer vestigial ; 
capsule ovoid, with fleshy collar at base.......BLAsiaceark (Blasta) 


“~ 


Pseudoperianth double, consisting of a high, tubular involucre, sur 
rounded by a laciniate fringe of scales; antheridia free, dorsal, sub- 
tended on 1 side by 1 or more scales; oil bodies present, small, nu 
merous; thalli with margins unlobed, without auricles; capsule cylin- 
drical-subovoid, usually only 2-valved, without elater bearers; neither 
inner or outer cells of capsule wall with localized thickenings ; spores 
remaining 1-celled to maturity, 25-50 4, delicately arcolate. 
. PALLAVICINIACEAE ( Dilaenaceae) (Pallavicinta, Moerkta) 4% 
2. Sex organs situated either on short (often vestigial) lateral branches 
(1:14-15), or on short, reduced, postical branches, never simply dorsal, 
pseudoperianth absent: the green calyptra fleshy, thick, clavate, hairy or 
tuberculate; elater bearers in a tuft from apices of valves; elaters 1- 
spiral; capsule wall 2-stratose; gemmae (6:6-7) or broodbodies (6:1-3) 
often POCRCTE. 0c cc ceescnccceace eer er Te ee rere 5 
5. Thalli lacking a sharply defined midrib, opaque, the wings pluristra- 
tose, gradually thinner laterally (6:7), not hairy at margins; cells 
with distinct, finely segmented oil bodies; sex organs on short lateral 
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branches (the gynoecial often appearing laterally sessile) (1214-15) ; 
capsule longly ovoid; asexual reproduction by 2-celled gemmae arising 
within epidermal cells (6:6-7). 

RICCARDIACEAE (== Aneuraceae) (Kiccardia, Trichostylinm) 6 


. Thalli with a sharply defined costa flanked by wholly unistratose wings 
(6:3) ; margins usually with free development of l-celled hairs (6:3) ; 
oil bodies absent, or merely represented by minute oil droplets; sex 
organs dorsal on very short postical branches; capsule spherical ; asex 
ual reproduction by thallose broodbodies arising from peripheral cells 
(GDP ince coco sveneseussarcrsnnenaececeeeeeeiaene. (ieegerm) 


nm 


Plants essentially leafy, the leaves free (1:1), or united so that they are 
reduced to dorsal, transverse, leaf-like lamellae; rhizoids often purplish ; 
cells with distinct, fine-segmented oil bodies; sex organs dorsal on thallus 
(1:1-2); sporophyte with capsule spherical (1:2), irregularly dehiscing 
into fragments at maturity; without elater bearers; elaters 2-3-spirial. 

.. FOSSOMBRONIACEAE (== Codoniaceae) (Fossombronia, Petalophyllum) 


Il. Artiriciran Key To GENERA OF METZGERIALES 


. Plants obviously thallose: not bearing free lateral leaves or dorsal, leaf 


like lamellae (1:15; 6:3, 7): rhizoids colorless or brownish........... 2 
Plant leafy: the largely unistratose, delicate leaves free to axis (1:1), or 
connate so that they appear to be mere transverse, dorsal, leaf-like lamel- 
lace; plants rather email, 1-35.35 mati. Wide... 6o.cs cece ccwctorevecadcnness 
2. Thallus margins with bristle-like hairs (6:3); midrib sharply discrete, 

narrow, the lamina on either side uniformly unistratose; sex organs on 

short ventral branches; seta of 3 rings of cells, of 4, 8 and 16 cells each. 
er ree Metzsgeria 


Thallus margin naked; midrib gradually passing into the thallus wings 
which are not uniformly unistratose ; reproductive organs dorsal on main 
thallus or short lateral branches (1:14-16) ; seta otherwise.......... 3 


tw 


3. Plants freely 2-3 & dichotomously or irregularly branched (6:7), the 


divisions narrow (usually 0.5-1.2 mm. wide); cells (or some of them) 
with 1-2(3-5) very large oil bodies; 2-celled endogenous gemmae (6 :6-7) 
sometimes produced ; seta of 8 outer, 4 inner cell rows (7:9).....Kiccardia 
Plants slightly branched the divisions largely 3.5-8 mm. wide, sometimes 
broader; cells with many small oil bodies, or absent; without endogenous 
1-2-celled gemmae; seta of an indefinitely large number of cell rows 
OF Sek cbs Deeded bret ensaturaee wa othe wines aetna bce Bilal 4 
4. Lateral thallus margins not scalloped; without scattered swollen blackish 

spots; ventral scales absent; gemmae never present; cells with many 


5 


small, spherical oil bodies............. 5 eee ane piece ae Aled eee ig 
. Thallus margins sealloped or shortly lobed at the bases of the lobes 
with blackish swellings (auricles) ; with flat, ovate ventral scales ; many 
celled gemmae present; oil bodies lacking; midrib distinet........Blasta 


= 


. Thallus without a defined midrib, gradually thinner from median to lateral 


portions, yellow-green, opaque, turgid, thick and brittle; sex organs on 
short ftateral branctes.............65. <0 SOR Ret Boe. .Trichostylium'6 


. Thallus with a distinct midrib, pure to deep green, the wings transparent 


to translucent, quite thin and herbaceous, not brittle; sex organs dorsal on 


the main thallus... . 6 
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6. Thallus with a sharp costa bearing a central strand of thick-walled small 
cells (visible as an opaque line by transmitted light) ; (antheridia dorsal, 
surrounded by scales; plants with an outer involucre of fimbriate scales, 


and eventually a long, tubular inner involucre)............. Pallavicinia 
6. Thallus with costa of + uniform celis, not with a single conspicuous 
Ns MI ia ot nk oh 5 kai died eee eeeeeecasanteneereeman 7 


7. Thalli + undulate, often crispate, freely branching; antheridia dorsal on 


thallus, each with a toothed scale at base; archegonia surrounded by a 
group of fimbriate laciniae (and, with time, a tubular pseudoperianth ). 
Moerkial'> 


7. Thalli + flat, sparsely branching or simple; antheridia sunken into small 


dorsal pits, appearing like smooth pustules on dorsal surface of thallus ; 
archegonia surrounded by a short, single involucre or involucral flap 
yay S| SR ee erin Rr aie ear a eerie g gra ahaa ecard oreneeyr ce arene ae Pelliat? 
8. Leaves free (1:1); rhizoids purplish..................... Fossombronia 
8. Leaves connate, so that only their antical margins appear free as trans- 

verse lamellae; rhizoids colorless to brownish........... Petalophyllum 


Order 4. SPHAEROCARPALES 


Plants essentially leafy, consisting of a delicate, rosette-like gametophyte, 
divided into radiating segments, each of which is divided into alternate, 
unistratose, subquadrate to subrotund leaf-like lobes; central, undivided sec- 
tion of segments not terete, not bearing a wing or wings; oil cells absent; 
NG i ein died Sas eawa ro Neale a dine cue edt Secale a mee te ee aca ae 


ePet.. Suborder SPHAEROCARPINAE. SPHAEROCARPACEAE (Sphaerocarpus) U8 


Plants consisting of a terete axis bearing two rows of small, leaf-like scales 
and a conspicuous, undulate dorsal wing or two wings); oil-cells scattered; 
aquatic or subaquatic........... Suborder RieLLINAE. RIELLACEAE ( Riella) 


5. 


Order 5. MARCHANTIALES 
I. Conspectus oF SUBORDERS AND FAMILIES OF MARCHANTIALES!19 

Elaters absent; capsule wall delicate, without thickenings, resorbed at ma- 
turity; sporophyte without foot or seta; archegonia scattered singly on 
thallus or in irregular groups, immersed within the main thallus segments; 
vegetative thalli usually small: usually 0.5-2.5(4) mm. wide, closely fur- 
cate with divergent branches, thus forming partial or whole rosettes; (egg 
cell usually dividing to form quadrants ). 

.. Riccuinak. Ricecraceae (Riccta, Ricciocarpus, Oxrymitra)'*% 


. Elaters present (reduced in Corsinia) ; capsule wall persistent and not dis- 


integrating at maturity ; sporophyte with distinct foot and seta; archegonia 
united in groups that are elevated on archegoniophores (except in Tar- 
giomia and Corsinia) ; vegetative thalli usually robust: usually 2-10 mm. 
wide or more, loosely or scarcely branching and thus not forming distinct 
co TE TTT Te TOT CT COE TTO TORT OTE Te eT TT Oe CT eT 2 
Sporophytes occurring singly and sessile on the chief thalli, not united in 
archegoniophores ; (thalli with air chambers in a single layer, with sim- 
ple chlorophyllose filaments arising from plane floor of air chambers; 
RINNE 2d. 5. 52-4 aa Ver cinancnsnaie ad hie kw dba iDeis Fk ca eee teres 3 
3. Sporophytes at anterior edge of thallus, the delicate, smooth calyptra 
surrounded by a mussel-shaped involucre; elaters distinct; capsule 
walls with annular thickenings ; thalli with pores surrounded by several 
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rings of differentiated cells, the epidermal cells all with strong tri- 
gones; (egg cell dividing to form a uniseriate row, of the “filament” 
Sd) Serer rere TARGIONUNAE, TARGIONIACEAE (7 argionia) 
3. Sporophytes dorsal, not surrounded by involucres, the calyptra firm, 
fleshy, armed with papillae or protuberances; spiral elaters absent ; 
capsule wall without thickenings; dorsal epidermis of thallus delicate, 
without trigones, the pores surrounded by 1 ring of almost undifferen- 
tiated cells; (egg cell dividing to form quadrants ). 
er a rR rey ee eee CorSINIINAE, CoRSINIACEAE (Corsinia) 
Sporophytes in groups, elevated above the thallus on long or short stalks, 
associated in archegoniphores; elaters always distinct; calyptra delicate, 
not papillose. Suhorder MARCHANTIINAE. o.0.0660.0000ccccccncocceess 4 
4. Pores compound, both on thallus and archegoniophores, the peripheral 
cells in several rings, their radial walls not thickened (or in JJumor- 
ticera pores lacking), with a flat floor from which arise chlorophyllose 
filaments ;!29 antheridial receptacles stalked; stalks of archegonio- 
phores with 2-4 rhizoid furrows; spore-elater ratio more than 4:1; 
archegoniophores variable, but involucres each with several archegonia. 
. oe eee MARCHANTIACEAE (Marchantia, Preissia, Bucegia, Dumortiera) 
4. Pores of thallus well developed, simple, surrounded by cells oriented 
in a single layer; antheridial receptacles sessile (in some instances 
very loosely organized and the antheridia scattered on thallus surface) ; 
stalks or archegoniophores with 0, 1 or 2 rhizoid furrows; spore-elater 
ratio 4:1; archegoniophores with each involucre with a single arche 
gonium (except in Lunularia, which is normally sterile)........ aie 
Pores simple, stellate, the peripheral cells in 1 ring, with + thickened 
radial walls; ventral scales with a single, tapering ill-defined appendage ; 
androecia (except in Peltolepis) of a series of loosely organized anthe- 
ridia, each antheridium with a conspicuous elevated ostiole above it; 
spores with coarse, contiguous papillae; capsule wall splitting irregularly, 
with well-defined annular bands; air chambers in several layers, the 
walls forming the chlorenchyma, without chlorophyllose filaments ; 
archegoniophores conspicuously divided into (2-3)4-7 deeply bilabiate 
involucres, each with a single archegonium. 
5 ncaeeheeeiaca CLEVEACEAE (Athalamia [= Clevea], Sauterta, Peltolepis)'*" 


. Pores of thallus not stellate, the radial walls not prominently thickened 


(except sometimes in Plagiochasma, which see) ; ventral scales normally 
with sharply-defined appendages, sometimes constricted basally at june 
ture with body of scale; androecia usually in the form of sharply-defined 
disks; spores usually regularly or irregularly areolate; capsule wall 
without annular thickenings (except in Conocephalum).............. 6 
6. Capsule spherical, opening by a lid, the remainder of the capsule form 
ing a persistent urn-shaped structure, lacking annular bands, shortly 
pedicellate and not exserted; thalli with air chambers in 2-several 
layers, often + subdivided by secondary walls or cell plates, lacking 
irce, simple, green filaments, the aerenchyma layer not with a plane 
floor; gemmae lacking; ventral scales with 1-3 linear to lanceolate, 
non-constricted appendages............... GRIMALDIACEAE ( Rebou 
liaceae) (Mannia, Cryptomitrinm, Plagiochasma, Reboulia, Asterella) 


. Capsule opening by 4-8 valves, ovoid to elongate-ovoid; thallus with 
air chambers in a single layer, not subdivided, the chlorophyllose cells 
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in short, erect, simple filaments arising from the level floor of the 
aerenchyma ; ventral scales each with a single, semicircular appendage 
Sr a IT IE cdc ns ccadewunsocesab sch aendatosreeeans 7 
7. Capsule short-ovoid, dividing to base into 4 regular valves, on an 
elongate seta (thus exserted beyond involucres) ; cells of wall with- 
out annular bands; archegoniophores with 4 distinct involucres, free 
almost to base, thus deeply 4-lobed and cruciate, archegoniophores 
dorsal on thallus, the stalk lacking a rhizoid furrow; gemmae pres- 
GM pttcucatertsdecsicsencesaceuaay LUNULARIACEAE (Lunularia) 
Capsule elongate-ovoid, tearing to middle into ca. 8 irregular valves, 
shortly pedicellate; cells of wall with angular bands; archegonio- 
phores with 6-8 closely connate involucres, scarcely lobed, conoidal, 
archegoniophores terminal in origin, the stalk with 1 rhizoid furrow; 
gemmae absent............. .. CONOCEPHALACEAE (Conocephalum) 


“I 


I]. Artirictan Key to GENERA OF MARCHANTIALES 
Thalli small to very robust: segments (thallus branches) usually 2.5 
20 mm. wide, without sharply impressed median furrows; thalli diffusely or 
scarcely branching, never forming compact rosettes; (usually with exter 
nally conspicuous archegonial or antheridial receptacles, the former usually, 


the latter sometimes elevated on stalks)........... Tce eeaieiee is ee 


Thalli small or medium-sized: segments usually 0.5-4 mm. wide, the seg 
ments usually distinctly longitudinally furrowed dorsally or sharply sulcate, 
at least in distal portions of segments; thalli closely branched, forming 
usually perfect or partial rosettes; (antheridia and archegonia always 
sunken in the vegetative thalli, not or scarcely evident externally ; ventral 
scales absent cr simple and non-appendiculate)...................... 17 
2. Thalli with distinct air chambers and a well-developed dorsal epidermis 

bearing distinct pores; ventral scales well developed, usually distinctly 

appendiculate ; thalli light to greyish-green, quite opaque; without rigid, 

marginal and submarginal cilia....... Fe PERT ee Ea ERs nA Ae ee 3 
2. Thalli without air chambers, with dorsal epidermis absent or vestigial, 

lacking pores; ventral scales obsolete; thalli robust (1-2 cm. wide), deep 

green, somewhat translucent, with rigid, cilium-like, marginal and sub- 

NR cian iak ag Maes aoe aaa SU oPateh 2c 9 Mite Dumortiera 
Pores of thallus simple, formed of a single cell layer; antheridia nevet 
united into stalked groups.......... PT ee ee feet erabba tie kid ataecearas 
Pores of thallus compound, formed of several superimposed tiers of cells 
forming a chamber, thus “barrel-shaped”; antheridia united into groups 
COVERS OE BS GUS ono Shik dw irscsnrvanrces ica ink te wok Ras aa 
4. Air chambers in a single layer, the chlorenchyma formed by simple fila- 


SS Ie TN i oo k's k odie ok batow aoe Oa aoe 5 


4. Air chambers in several layers, + irregular, the chlorenchyma formed 
by the walls of the chambers, and/or supplementary walls or cell plates, 
the boundary between chlorenchyma and ventral tissue not forming a 
plane floor, but irregular and gradually transitional................. : 

Plants very large, 8-20 mm. wide * 3-20 cm. long; ventral scales colorless 

or violet, each with a single short, obtuse to rounded, reniform broad 

appendage that is strongly constricted at base; (archegoniophores stalked ; 

SE RE GF GOED sé n.d ode Fs ce eens eh ced eu TF eemeh anv aaron 
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5. Plants small: 3-5 mm. wide * 1-4 cm. long; ventral scales each with a + 
tapering or a uniseriate appendage, not basally constricted; (archegonia 
single, and sessile on thallus; gemmae absent).....................005- 7 
6. Without gemmae; thalli very robust and leathery, the dorsal surface 

coarsely hexagonally aereolate, dull; plants strongly fragrant. 

Conocephalum 


6. Gemmae in crescentic receptacles; thalli not leathery, the dorsal surface 
nearly smooth, slightly shiny; plants almost odorless.......... Lunularia 

7. Ventral scales small, with minute appendages, colorless and obscure ; pores 
of thallus surrounded by a single ring of undifferentiated cells; epidermal 
cells thin-walled, without tFOReS............ccccnccndvcncecdaccssnce Corsinia 
7. Ventral scales large, blackish-purple, with distinct, tapering appendages ; 
pores surrounded by 2-3 circles of differentiated cells; epidermal cells with 
See EGR Sera edgy toa erred TAF er Perri NON ea a ee Targionta 


~ 
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&. Female receptacles (archegoniophores) dorsal on thallus, their stalks 
without a rhizoid furrow; pores surrounded by 1, rarely 2 rings of dif- 
ferentiated cells whose radial walls are usually thickened (pores thus + 
MERE So ddan Sos keen eee aaa ORR eee ed ne a eae 9 

&. Female receptacles arising from an apical notch of thallus segments or 
branches, their stalks with 1-2 rhizoid furrows; pores various........ 10 

. Ventral scales (and thallus tissue) with scattered oil cells; cells of dorsal 

epidermis usually with large to bulging trigones; capsule wall without an 

MR a i cde al a aes wish cache bts a oper tana oh aTA Aa Plagiochasma 


. Ventral scales and thallus tissues without oil cells; dorsal epidermis deli 
cate, without trigones; capsule wall with annular thickenings. 
Athalamia (Clevea)'* 


10. Pores surrounded by a single ring of differentiated cells, strongly stel- 
late-thickened along radial walls; capsule wall with annular thicken- 
ings; archegonial receptacles very deeply 2-5(6-7)-lobed, when mature 
CE HII, i ionceie dicks cap cuaks snes ce ieG ee EAA eL Ree 1] 

10. Pores surrounded by 2-several rings of cells whose radial walls are not 

conspicuously thickened ; capsule wall without annular thickenings ; re 

ceptacles not or shallowly lobed, never cruciate................ ee 


11. Thallus and ventral scales without oil cells; female receptacle with stalk 
hearing 2 rhizoid furrows; thalli firm, + purplish tinged on margins. 
jraigeelad RSGe eS 4 Mabe ol trsksalsie tbr hrnis: rd op a na 
11. Oil cells present; receptacles with stalk bearing 1 rhizoid furrow ; thalli 

spongy, light green, with colorless ventral scales (even in sun). 


usually formed of 8 cells; receptacles weakly convex, usually divided 
into 4-7 nearly horizontal, discrete lobes (each ending in a_bilabiate 
involucre) ; paroecious; without pseudoperianth.............. Reboulia 


Y 


2. Pores surrounded by 2-3(4) concentric rings of cells, each formed of 
(4)5-7(rarely 8) cells; receptacles varying from very shallowly lobed 
0 SEMMIME, oc cc ce seuss 5 seein «cb Mcacucaca FS eae a edh pena ar ae Roe iene 

3. Pseudoperianth absent (but receptacles often with scales at apex of stalk 
that may: He cumbbised Wath: GCI). i6o. 5 sicciss0o5onnesccsneansser dae 14 


— 
~ 


> 


3. Pseudoperianth present, in the form of a sheath around each sporophyte 


— 
~~ 


that divides into lanceolate, conspicuous segments ; receptacles hemispheri 
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cally convex to conoidal, their margins not elaborated as a thin wing. 
Asterella 


14. Receptacles strongly convex, their margins not elaborated as a spread- 
ing, horizontal wing, shallowly lobed (each lobe with a sporophyte) ; 
GHOCCIORME OF MUNORTIONE.... .ccccsccsccccccoed Vannia (= Grimaldia)'*> 

14. Receptacles disk-like, the centre convex but the thin horizontal margins 

elaborated as an unlobed wing extending over and far beyond the spo- 

rangia; paroecious, ...... OE i eS ee ae ree ee Cryptomitrimm?6 
15. Ventral scales deep purplish, in two rows; gemmae absent; female re- 
ceptacles shallowly 4-5-lobed on the margins, or hardly so; ventral scales 

without oil cells (or at most with 1-2)........ ake apewen Raaiee tere a 16 

15. Ventral scales colorless or pinkish, in 4-6 rows; gemmae in distinct, cup 
like receptacles; female receptacles very deeply divided into 5-9 lobes or 
segments ; ventral scales with oil cells. (Air chambers with photosynthetic 


phyllose filaments arising from floor; thalli in cross-section weakly cos- 

MU oo. cases cuzennaaeees SE AP ee rE te ee ome Preissia 

16. Thalli with air chambers in 1-2 layers, empty, without chlorophyllose 
filaments; thalli strongly and sharply costate............. ... Bucegia 

17. Dorsal epidermis of thallus persistent, with distinct stellate pores ; ventral 
scales Conspicuous, numerous, projecting far beyond thallus margins ; 
sporophytes with a distinct, conically expanded involucre.......O«ymitra 

17. Dorsal epidermis persistent or not; pores absent or simple, without dif- 
ferentiated cells; ventral scales usually minute and inconspicuous (except 
for aquatic forms of Kicctocarpus) ; sporophytes wholly hidden within 
the thallus, which is not expanded to form an involucre over them.....18 

18. Thalli usually terrestrial (if aquatic, floating beneath surface) ; pores 
vestigial or absent; dorsal thallus surface and ventral scales without 

oil cells; ventral scales usually minute, never dentate, never sword- 
shaped ah hip Miahbais Re se oie a cleo Rae hia ebon gible Mat atea ace Make Rieccialt 

18. Thalli aquatic and floating on surface (rarely stranded or terrestrial) ; 
persistent epidermis with distinct pores and oil cells; ventral scales 
long, conspicuous, sword-shaped, dentate and with oil cells (except in 
terrestrial forms). ..... Bee ere Be .... Rteciocarpus'?8 


Class ANTHOCEROTAE 
Order 1. ANTHOCEROTALES 
We have only one famly, the ANTHOCEROTACEAE 
1. Sporophytes erect, usually 10-100 mm. high, slenderly cylindrical, longly 
exserted beyond the tubular perichaetia lying at their bases; sporophytes 
freely dividing, 2-valved (but the valves often coherent at the tip), with a 
central, filiform columella; sporophytes with stomata; pseudoelaters not 
similar int ahape Gti) SIZE 40 SHOTES, o5.csoccicccccescccarevssves paid oaheC ae 
2. Spores yellowish, finely papillate; thalli deep green, relatively firm and 
smooth, without distinct lacunae within, divided into rather broad seg- 
ments oererere 5a aia ear kar aa Cd teh noel locelote Phaeoceros'*9 
2. Spores black or fuscous, asperulate to spinose-areolate; thalli relatively 
light-green, with large lacunae within, the chief segments divided into 
small marginal segments, lobes or teeth............... ..Anthoceros8° 
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1. Sporophytes horizontal to obliquely arching,l-several mm. long, fusiform 
to cylindrical-fusiform, at maturity only slightly emergent beyond apices 
of the sheathing, cylindrical perichaetia; sporophytes not or slightly and 
tardily dehiscent, with columella absent (in our species) or vestigial ; 
sporophytes without stomata; pseudoelaters spherical, similar in size and 


CE GR CBs 5c ik wie eave consi anatase neues aware se es 


. Notothylas! 31 


Appenpix IL. AN OutTLine oF THE CLASSIFICATION Anoprep!}? 


Class Hepaticae. 


Subclass Jungermanniae. 
Order 1. Calobryales. Family Hartomirriaceak (f/aplomitrium ). 


Order 2. Jungermanniales. 


Suborder Jungermanninae.!*4 

Series a. Families Lopnoztackak (Chandonanthus | Temnoma 
sensu Howell, Lophosia [Orthocaulis, Barbilophozia, Leiocolea, 
Lophozia, Isopaches, Massula as subg.], Gymnocolea, Anastrepta, 
Acrobolbus, Saccobasis, Eremonotus |Crossocalyx, Sphenolobus 
as subg.|, .dnastrophyllon | Anastrophyllum, Eurylobus as subg. | 
Tritomarta, Mesoptychia). JUNGERMANNIACEAE (Jungermannia, 
Solenostoma [Solenostoma, Plectocolea as subg.|, Nardia, Jame- 
sontella, Cryptocolea and 7 Prasanthus). GyROTHYRACEAE (G yro- 
thyra). MARkSUPELLACEAR (Gymnomitrium, Marsupella and ? 
Prasanthus). SCAPANIACEAK (Scapania [Scapaniella as subg.], 
Diplophyllum, Macrodiplophyllum, Douinia). 

Series b. Families PLaciocHitackak (Plagiochila, Myla, Anomy- 
hia, Pedinophyllim). CHonecorkackAk (Chonecolea).  Lorno- 
COLEACAEA (Lophocolea, Chilosceyphus). HaArrantHuacear (I/ar- 
panthus, Geocalyx). SovurHusyackak (-Irnellia). 

Series c. Families Hycropiettackark (Anthelia, Pleuroclada, [1y- 
grobiella), CEPHALOZIELLACEAE (Cephalozsiella), CrrHAtozia 
CEAE (Cephalosia, Cladopodiella, Nowellia), OvonxtoscHisMACEAF 
(Odontoschisma ). 

Suborder Ptilidiinae. Families Herpertaceak (/lerberta). Pritipta- 
CEAE (Ptilidimm). TrRicHocoLeAckAk (Trichocolea). BLEPHAROS 
rOMACEAE (Blepharostoma, Lophochaete). Lerivoziackak ( Lepi- 
dozstia, Microlepidozsia, Telaranea, Bazssania),  CALYPOGEIACKAS 
(¢ aly pogeta ). 

Suborder Radulinae. Family RApULAcEAER (Kadula) 

Suborder Porellinae. Families Porttrackak (Porella, .1scidiota). 
FRULLANIACEAE (/erullania, Jubula),  LeyeuNrEACEAR (Ptycho- 
coleus, Brachiolejeunea, Neurolejeunea, Caudalejeunea, Lophole- 
jeunea, Mastigolejeunea, Leucolejeunea |= Holostipae|; Cheilole 
jeunea [including Kuosmolejeunea as subg.|, Ceratoleyeunca, 
KRectolereunea, Lejeunea [ineluding Microlejeunea, Chaetolejeunca 
as subg.|, //yqrolejeunea |? only subg. of Leseunea|, Crossotole 
jeunea, Taxilejeunea, Leptoleyeunea, Drepanolejeunea, Ilarpale- 
jeunea | Schizostipae|; iplasiolejeunea, Leptocolea, Aphano 
leyeuna, Cololejeunea | Paradoxae | ). 


Suborder Pleuroziinae. Family PLEUROZIACEAR (Pleurosia) 


Order 3. Metzgeriales Families FOSSOMBRONIACEAR (Petalophy//in 
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hossombronta). Pectrackak (Pellia), Brastaceage (Blasia). 
PALLAVICINIACEAE  ( Dilaenaceae) (Pallavicinia, Moerkia). 
RicCARDIACEAE (Riccardia). Mertzcertackar (.Metsyeria). 
Subclass Marchantiae 
Order 4. Sphaerocarpales. 


Suborder Sphaerocarpinae. Family SpHAEROCARPACEAE (.Sphaerocar- 
pus lineluding Geothallus|). 

Suborder Riellinae. Family Rreteacear ( Kiella). 

Order 5. Marchantiales. 

Suborder Corsiniinae. Family Corsintackar (Corsinia). 

Suborder Targioniinae. Family TAarGiontaceark (7 argionia). 

Suborder Marchantiinae. Families GkriMALpIAcEAr (.Mannia, Crypio- 
mitrium, Plagiochasma, Keboulia, Asterella).  LUNULARIACEAE 
(/unularia). CONOCEPHALACEAE (Conocephalum). CLEVEACEAE 
(.Ithalamia [including Clevea|, Sauteria, Peltolepis). MAkCHAN- 
riAckAE (Marchantia, Preissta, Bucegia, umortiera). 

Suborder Ricciinae. Family Ricciackak (/iccia, Riectocarpus, O.xry- 
muilra). 


Class Anthocerotae. 


Order Anthocerotales. Family ANtHocrROTACEAE (.1nthoceros, Phaco- 
ceros, Notothylas). 


In the above, the division of Jungermanniales into suborders is new. The 
concepts underlying this classification will be discussed at length in a future 
contribution, but the following seem pertinent at this point: (1) The Ptili- 
diinae are the most primitive of extant Jungermanniales, as is obvious from 
the wide variability in leaf insertion (suggesting lack of genetic rigidity). 
The succubous leaf type (typical of the Jungermanniae) is developed in 
some Llepharostomaceae such as 7emnoma and some Ptilidiaceae such as 
Hersogianthus (see Schuster, 1957c), as well as the incubous type. (2) It 
is postulated that the Jungermanninae evolved from succubous-leaved Ptili 
diinae, probably trom genera bearing at least superticial similarities to 
Femnoma in the Blepharostomaceae and //erberta in the Herbertaceae. (3) 
Both Ptilidiinae and Jungermanninae remain “primitive” in that they have 
not “experimented with” development of lobuli or water sacs, with a few 
notable exceptions (Lepidolaena, Trichocoleopsis in Ptilidiinae; Nowellia in 
Jungermanninae). These two suborders also remain primitive in retaining 
a large number of archegonia per gynoecium. Inversely, they both have 
shown repeated “tendencies” to evolve a variety of specializations associated 
with the gynoecium (such as stem perigynia, calyptral perigynia) ; corre 
lated with elaboration of the axial tissue to protect the fertilized archegonium 
and developing sporophyte there is often reduction (5:3-5, 7) or loss (5:8) 
of the perianth. (4) The prevalent restriction of the rhizoids to the under 
leaf bases (and/or leaf bases) in various primitive groups (Herbertaceae, 
Blepharostomaceae, indeed virtually throughout the Ptilidiinae; .fathelia 
(2:1) Lophocoleaceae and many Plagiochilaceae, some Southbyaceae (5:6) 
in Jungermanninae) suggests such restriction is primitive. Study of the 
ontogeny of the sporeling in such genera with “seattered” rhizoids as AV/ylia 
also shows that during the early development the rhizoids are restricted to 
the underleaf bases. Similarly, in the derivative Radulinae and Porellinae 
the rhizoids are always restricted, in the former to the leaf bases or keeler 
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region of the leaf (2:6), in the latter to the underleaf bases (4:12). The 
common denominator for the various modes of rhizoid distribution is a re- 
stricted rhizoid initial field found at or near the bases of all three rows ot 
phyllidia of an essentially isophyllous shoot. This condition has been de 
scribed by Schuster (1957c) for the very primitive genus //erberta. (5) 
The Radulinae and Porellinae, which are related only remotely, show funda- 
mentally different evolutionary tendencies from those outlined above (under 
3) for the Ptilidiinae and Jungermanninae. At a very early date they evolved 
a specialized leaf type involving a water sac or lobulus (2:6, 9; 4:4-5, 13 
14); its absence in members of these groups_is unquestionably a secondary 
feature. These two groups have also become specialized in the progressive 
reduction of the number of archegonia laid down in each gynoecium, al 
though primitively there may be a higher number of archegonia. In Nadula 
there are usually 5-7, rarely to 16 archegonia; in Porella there may be 8-10, 
occasionally many archegonia. There is also an almost universal tendency 
for the spores to germinate precociously, becoming several-celled before 
dehiscence of the capsule. Associated with these three very specialized fea 
tures we find, contrastingly, that these groups have remained unspecialized 
in several other respects. The rhizoids remain “restricted,” not becoming 
scattered over the ventral merophytes; the shoot tip, peripheral to perianth 
or archegonia, is never elaborated to form a stem-derived protective tissue 
around either sporophyte or calyptra; the perianth is never reduced or lost 
(1:8, 12). (6) In the Ptilidiinae, as in most very primitive groups, asexual 
reproduction is very rare, confined almost entirely to Blepharostoma s. str. 
(6:4, 5) and to the relatively specialized Calypogeiaccae and Lepidoziaceae. 
In the more derivative Jungermanninae it is common, but most frequently 
by means of 1-2-celled conidia-like bodies (gemmae) that are often produced 
in masses or fascicles (6:12); single discoid broodbodies are never de 
veloped. In the derivative Radulinae and Porellinae few-celled asexual 
hodies are never developed, but discoid broodbodies (“multicellular gem- 


mae”) are of widespread occurrence (6:14)... (7) Branching patterns are 
most diverse in the more primitive groups. In the Ptilidiinae we find ter 
minal branching of the /rudlanta-, Acromastiguin- and Microlepidosia-types, 
as well as intercalary branches. The last may, primitively, be produced 


haphazardly in the axils of leaves or underleaves, as ¢.g., in the Herberta 
ceae, but in the more derivative Ptilidiinae are confined either to the lateral 
leaves (rarely!) or more often to the underleaf axils. In the Jungerman 
ninae the branching-modes become somewhat more restricted, to terminal 
branches of the /rullanta-type (2:1, 3), or to intercalary branches trom leat 
and/or underleaf axils (2:1, 4). It deserves emphasis that in neither otf 
these two groups do terminal, Kadule- (2:6) or Pleurosia-type of branches 
ever occur. The absence of branches of this type in all extant Ptilidiinae is 
suggestive, since this group is so very polymorphic with respect to branching 
patterns (all known types of branching, except the Kadula- and Pleurosia- 
types being found in the Lepidoziaceae!). It should be noted that in both 
the Ptilidiinae and the Jungermanninae, associated with less profound ani 
sophylly and in general less perfectly procumbent growth, branches are 
rarely exclusively lateral in origin. Even in various Lophoziaceae, ¢.y., 
Gymnocolea (2:2-3), where branching is almost exclusively lateral, occa 
sionally postical intercalary branches are produced (2:4). By contrast, in 
the last three suborders (Radulinae, Porellinae, Pleuroziinae)  postical 
branching is unknown, branching having become restricted to the lateral 
merophytes (2:6; 4:14). 
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The linear arrangement of these five suborders is artificial no matter what 
sequence is adopted. | have placed the Ptilidiinae first since they show many 
archaic features (limited or no anisophylly, occasional retention of antheridia 
in perigonal bracteoles ; lack of specialized (e.g., Radula- and Pleurozta-type) 
branches, together with notable lack of rigidity in branching patterns ; almost 
universal reliance on sporophytic reproduction for propagation, with game- 
tophytic reproduction absent except in a very few specialized genera, ¢.g., 
Blepharostoma, Bassania, Calypogeia; almost universal restriction of rhizoids 
to underleaf and/or leaf bases; gynoecia and androecia typically remaining 
terminal, or in the case of androecia becoming intercalary, on leading shoots, 
with exceptions in only the Lepidozioid-Calypogeioid derivatve sequence ; 
variability in leaf insertion and orientation, often even within one family, 
ey., within the Trichocoleaceae and Ptilidiaceae. There is no need at this 
point to embark on an exposition of the concept that polymorphism, as in 
branching patterns or in leaf orientation, may be a primitive, rather than 
derivative feature; here | am convinced this is the case. 

The suborder Jungermanninae is placed directly after the Ptilidiinae for 
several reasons, among them: the retention in several primitive groups such 
as some Lophoziaceae (Lophosia subg. Orthocaulis and Chandonanthus ), 
Inthelia, Lophocoleaceae of very broad ventral merophytes (3:5-6; 2:7) and 
large underleaves (2:7); the very great similarity in branching patterns, 
although almost each individual group of Jungermanninae shows a tendency 
to develop restriction to one or two modes of branching; the retention of 
gynoecia with numerous archegonia (5:2, 6); a similar “ability,” expressed 
in a wide diversity of individual groups, to elaborate the stem apex adjoining 
the perianth or calyptra of the fertilized archegonium (or both) into fleshy 
protective tissues, or perigynia (5:3-5, &), associated with a widespread 
tendency for the sporophyte foot to “bore” into the tip of the axis (3:1, 5,7). 
It is possible that the Jungermanninae were derived from succubous-leaved 
Ptilidiinae, similar to such genera as 7Temnoma and Lophochacte. It is not 
impossible that the suborder originated two or more times from: the Ptili- 
diinae. However, it is at present impossible to split the Jungermanninae 
into two or more sharply defined elements that have had an indubitably 
separate origin from discrete types in the Ptilidinnae. 

\ logical arrangement ot the last three suborders in a linear sequence is 
impossible. Although the Porellinae and Radulinae are similar in their 
branching patterns, as well as in their fundamental leaf form and insertion, 
they are so different in all other respects that their inclusion in a single 
suborder (as in Schuster, 1953) no longer appears warranted. | have already 
commented (/.c.) on the quite unnatural and indefensible practice of placing 
two of the four families of Porellinae (Frullaniaceac, Lejeuneaceac) in a 
separate suborder, the Jubulinae. The specialized attachement of the elaters 
is almost the only feature that sets off this group. The non-articulate, 
pluriseriate seta (7:3) of the Frullaniaceae is more suggestive of the Porel 
laceae than it is of the Lejeuneaceae (7:7). Inversely, the spherical capsule 
of the Porellaceae, valvate only part way to the base, is suggestive of the 
fleshy and indehiscent capsule base of the “Jubulae.” The precociously 
germinating spores of the entire suborder Porellinae are noteworthy. It has 
heen suggested that the peculiar markings of the spore exine of the Jubulae, 
with the unique radial groups of papillae or verrucae, are phylogenetically 
important; however, the genus Jufula of the Frullaniaceae agrees with the 
Porellaceae in having uniformly granulose or papillose spores. The Goebe 
hellaceae, with their /rudlante-like vegetative organization but erostrate, 
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wide-mouthed perianth, also serve to destroy much of the significance of a 
distinction between “Jubulae” and other allied families. 

It is clear that the Porellinae are a natural unit, quite distinct from the 
Radulinae. Although the branching modes suggest a common origin, as does 
perhaps the tendency to possess precociously germinating spores and discoid 
“gemmae,” the two groups do not stand in a linear relationship to each other 
The total suppression of underleaves in the Radulinae (2:6; 4:4, 8) is de 
rivative. In other respects the group is more primitive, although the absence 
of Frullania-type branches can be interpreted as derivative. Suggestive is 
the normal development of Kadula-type branches (2:6) that lack a “collar” 
or basal ring of cells derived from the parent axis; in the Porellinae, Kadula- 
type branches are absent, or else are always provided with a basal collat 
(6:13), with the sole exception of the inflorescence branches or innovations 


(2:9). However, some tropical species of Kadula possess branches both 
with and without the “collar.” Hence any attempt to draw a hard and fast 
distinction here is impossible \ll in all, therefore, we must admit that these 


two suborders are more closely allied to each other than to any other group 
And, in spite of certain specialized features of the Radulinae, this suborder 
is somewhat less derivative in most respects than the Porellinac \s a con 
sequence, if an attempt is made at a linear arrangement, it seems judicious 
to place the Porellinae after the Radulinae. 

\s an “Anhang” to the preceding four suborders, I would place the 
unigeneric suborder Pleuroziinae. This group has no other relatives among 
extant groups of Hepaticae. The group is unique among leafy Hepaticae 
in the possession, by the mature gametophyte, of an apical cell with only 
two cutting faces, with the consequence that no ventral merophytes exist 
equally unique is the form of the incubous-complicate leaves. Although it 
might be postulated that there exists a certain superficial similarity to the 
leaves of the Porellinae, the incubous-complicate form has surely been de 
rived quite independently. The reduction of the archegonia to 1-2 per gynoc 
cium is also independently derived. It should be pointed out that in’ the 
Porellinae the leaf is usually incubously-bilobed but appears to be primitively 


derived from an incubously-trifid leaf. The derivation here would be from 
a Mastigophora-like or Ptilidtum-like (4:1, 3) leaf, in which the dorsal lobe 
is largest, the ventral lobes progressively smaller. In many instances the 


ventralmost of the three lobes is not at all developed, or else is in the form 
of a mere slime papilla that may be terminal on a uniseriate row of cells 
(as in many species of Cololeyeunea) ; in a tew cases it is developed as a 
large stylus, elaborated to the fullest extent in such species as /rudlanta 
aibbosa. The implication is clear that the lobule ts derived from the middk 
lobe of a trifid leaf. In the less specialized Pleuroziinae, such as Pleurosta 
purpurea, the leaf is also incubous-trifid, but the large dorsal “half” of the 
leaf is again bilobed, hence the lobule is derived from the wentralmost loli 
of a trifid leaf. It such an interpretation is correct, the relationships between 
the Pleuroziinae and the Porellinae must be regarded as largely superficial 
and homoplastic. The unique mode of branching in the Pleuroziinae, with 
the branch originating near the antical base of the leaf, also bespeaks a 
strong and extended phylogenetic isolation of this group In spite of the 
specialized leaf type, the loss of the ventral merophytes, the very specialized 
and unique mode of branching, other features suggest the Pleuroziinae are 
relatively primitive. For example, the capsule wall retains the archaic, 
pluristratose condition; asexual reproduction is absent; the perianth lacks 
the derivative features found in the Porellinae. The reduction of the arche 
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gonia to 1-2 per gynoecium must be regarded as an analogous reduction, 
not suggestive of a closer phylogenetic relationship. An evaluation of these 
features suggests that the Pleuroziinae have been derived independently of 
the other incubously complicate-leaved groups. Since the loss of the ventral 
merophytes is such unparalleled feature in the Jungermanniales, I have 
placed the group last in the suggested linear sequence. It must be noted that 
growth by means of a 2-sided apical cell also appears to have been achieved 
in the most derivative genus of Lejeuneaceae, the thallose and unique genus 
Vetsgertopsis. The vegetative shoots here evidently grow through the 
agency of an apical cell with two cutting faces. It has not yet been estab- 
lished whether the leafy sexual branches “revert” to the ancestral growth 
pattern by means of apical cells with three cutting faces. 


Aprenpix Il. ANNOTATIONS 

1. Including ail of the orders of living Hepaticae accepted in Schuster 
(1953) except the unigeneric, tropical Monocleales. 

2. A small number of genera in the Jungermanninae have rhizoids re- 
stricted to the underleaf bases, among them: /Lophocolea, Chiloscyphus, 
frnellia, Anomylia. The first three of these have obviously succubous leaves. 

3. In several genera with rhizoids very rare or virtually absent; in //er- 
herta with the rhizoids from the leaves and underleaves, at least in part. 

4. In a number of genera with development of lobules, but in these the 
lobules are wholly different in ontogeny; they are formed either from the 
lowermost lobe of a bilobed leaf, or from the middle lobe of a trifid leaf 
(the lowermost lobe then being represented by the stylus). 

5. It should be pointed out here that this key is devised specifically for 
use with North American genera. Although the key will “work,” in general, 
for exotic genera, there are notable cases where genera will fail to key out. 
\ single example: The Southbyaceae are locally represented by the sole 
genus .Irnellia; this has restricted rhizoids, and the Southbyaceae are keyed 
out (in part) on the basis of localized rhizoids. Such a restriction of rhi- 
zoids does not occur in the exotic Southbya or Gongylanthus of the same 
family. 

6. Lophochaete Schuster (type: Lepicolea fryei) is dealt with in Schuster 
(1957¢, 195&c ) 

7. For Telaranea and its separation from Microlepidosia see Schuster & 
Blomquist (1955). Mrs. E. Amy Hodgson (1956) in a review of New 
Zealand species of Lepidozia still treats these taxa as subgenera. Muller 
(1954) considers Microlepidosia a synonym of Telaranea. The basis for 
retaining all three genera is outlined in Schuster & Blomquist (1955). 

8. In a very few genera (Cololejeuneca, Aphanolejeunea, Leptocolea) the 
underleaves are lacking, but the rhizoids cccur at the points where the 
underleaves would normally arise. In Radula the underleaves are also ab- 
sent: in this genus the rhizoids are unique in being restricted to the lobules 
(ventral lobes) of the leaves. In Pleurozia rhizoids are absent on leafy stems, 
and underleaves are lacking 

9. For modern treatments of the controversial species of Calypogeta see 
Buch (1936, 1942, 1948), Muller (1947), Schuster (1949, 1953) and Buch- 
loh (1952) 

10. Underleaves absent in three genera of Lejeuneaceae (Cololejeunea, 
Aphanolejeunea, Leptocolea); these are small to minute, delicate, pale to 
yellow-green plants which bear rhizoids individually or in small clumps, 
along the stem at the points where the underleaves would normally be ex- 
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pected, te., at which they have been suppressed (Schuster 1955a, 1955b, 
1956). These plants differ from the Radulinae and Pleuroziinae in their 
remote to contiguous leaves, translucent appearance, delicacy (less than 1 
mm. wide) and generally pointed leaf lobes. 

Il. Ascidiota blepharophylla occurs in Alaska; the plant has ciliate leaf 
margins like P?. veronicosa ssp. faurieri (Steph.) Hara, erroneously referred 
to Porella laevigata killarniensis in Frye & Clark (1947, in 1937-47); for 
its separation from Porella see the key to genera; for the Alaskan /orella 
vernicosa fauriert see Ando (1955) and Hara (1956); see also annotation 
67. 

12. Detailed keys to the genera and a discussion of the morphology of 
the family are given in Schuster (1955). 

13. Arnellia, Lophocolea, Chiloscyphus and Anomylia with rhizoids re- 
stricted to underleaf bases; all but Anomylia have strongly succubous 
leaves; all have distinct underleaves. Gyrothyra has rhizoids in a specialized 
cushioned area lying below the underleaves (Schuster, 1955c¢) ; in //erberta 
the few rhizoids may arise from the leaves and underleaves (Schuster, 
1957c). In some cases rhizoids are rare and sporadic in development. 

14. See Schuster (1955c). 

15. See Schuster (1958b); -lnomylia Schuster for “Mylia” cuneijolia 
( Hook.) Spruce. Anomylia cunetfolia is reported for Virginia by Schuster 
& Patterson (1957). 

16. The rhizoids may be sparingly developed and only local; in //erberta 
rhizoids are rare and may develop from the surfaces of both leaves and un 
derlesves (Schuster, 1957c). In a few cases, in other genera, ¢.g., Geocalyxr, 
most of the rhizoids are near the underleaf bases, but some are always scat- 
tereo over the remainder of the postical stem faces. 

17. See Schuster (19494) for a key to the genera. Note, however, that 
Diavtheha has proved to be congeneric with Gymnomitriuon. Recent re 
searches (unpublished) suggest that //ygrobiella may better be referred to 
the Cephaloziaceae, in which case the group will have to be known as the 
\ntheliaceae, a name previously used by Schuster (19494). The family 
Hygrobiellaceae, like the other families proposed by Muller (1939-40) ; 
1951-56) is a nomen nudum, 

18. 1 regard Prionolobus, given as a genus in Frye & Clark (1937-47) 
as a subgenus of Cephalosiella, following Muller (1947); see also annota 
tion 99.) The genus (or subgenus) Dichiton, whose type species 1). calycu- 
latum is reported for North America in Frye & Clark, does not occur in 
North America, unless Cephaloziella rhisantha of the southeast is ascribable 
to it; see Schuster (1950b). The Cephaloziellaceae are a “weak” family, 
perhaps better regarded as a subfamily of the Cephaloziacae (as in Schuster, 
1949a ). 

19. For a monograph of the North American species see Schuster 
(1958b). 

20. For a detailed, illustrated conspectus of genera and subgenera sec 
Schuster (1951); most of our species are also dealt with in Schuster (1952, 
1953, 1953a, 1958e). Both Schuster (1951, 1953) and Muller (1939, 1942) 
criticize some features of the generic classification in Buch (1933) which is 
adopted by Evans (1935) and Frye & Clark (1946, in 1937-47). 

The genus lcrobolbus, rather questionably assignable to the Lophoziaceae 
(Schuster, 195la), is exceptional in the Lophoziaceae by its lack of a 
perianth. The single regional species 4. ciliatus (A. rhisophyllus), is easily 
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identified by its proclivity to develop numerous rhizoids from the margins of 
the leaves 

Scapania subg. Jensenia (see Arnell, 1956) is transitional from Lophozia 
ceae to Scapaniaceae ; see annotation 26. 

21. Chonecolea may be exceedingly difficult to tell, on a gametophytic 
basis, from Cephalosiella rhizantha (see Schuster, 1956b) ; Chonecolea is 
revised, for North America, in Schuster (1958a). It differs from oblique 
leaved species of Cephalosiella in the areolate spores, wholly lateral inter 
calary branches, obsoletely spiral elaters, minute oil bodies numerous per cell 
and & rows of peripheral seta cells. Chonecolea was segregated by Grolle 
(1956) from Clasmatocolea, under which our single species, C. doellingert 
was placed 

22. Nardia lescurti and N. msecta have unitormly bilobed leaves unlike 
the other species of the genus These are more or less prostrate, soft, fleshy 
plants with nearly flat leaves. 

23. Including Mianthelia (Schuster, 19494), under Gymnomitrinm 
\luller (1942, 1951-56, pp. 757-804) gives a much more modern and thor 
ough review of the species than Frye & Clark (1943, in 1937-47). See 
Schuster (1957b) for the recently described MJarsupella parotca 

Phe genus Prasanthus has recently been transferred to the Jungerman 
maceae by Muller (1951-56) and Arnell (1956). It agrees with Gymnomi 
frimm im the densely imbricate leaves, the shoots being compact, worm like 
and julaceous This transfer to the Jungermanniaceae is perhaps based on 
the presence of small underleaves, which are supposedly absent in Marsu 
pellaceae However, distinet, if vestigial, underleaves are occasionally dis 
cermble im Gymnomuitrimm steerer (Schuster, 1949a). Prasanthus has an 
oval capsule; in the Marsupellaceae it is generally spherical; in the Junger 
manniaceae it is oval. On this last basis the genus perhaps belongs in the 
Jungermanniaceae. However, Prasanthus has virtually transversely inserted 
and oriented leaves, as in the Marsupellaceae Phe position of this genus 
remains doubttul 

Phe Atrican Gymnomitrium elgonense Arnell (Arnell, 1956a) appears to 
he identical with G. steeret of the Southern \ppalachians. 

24. Kor revision of the family in North America see Schuster (1958b) 
Mlagiochila differs from the Jungermanniaceae in the often minute but dis 
tinct, more or less ciliate to lacimiate underleaves; Mylia differs in the very 
large leaf cells (45 u wide or more in leaf middle), in the very dense rhi 
zoids, and in the ability to form gemmae in fascicles trom the upper leaves 


25. Plectocolea is considered here a subgenus ot Solenostoma, with Jun- 


yermamud a monotypic genus, based on J. lanceolata (see Schuster, 1953) ; 


? 


for Cryptocolea, see Schuster (1953), who states it is intermediate in some 
features between Plagiochilaceae and Jungermanmiaceae. Muller (1939-40) 
uses the invalid tamily name Nardiaceae 

26. Most of our species of Scapanta are treated in detail in) Schuster 
(1951, 19S51b, 1953): Macrodiplophyllum (Buch) Persson was established 
for Diplophylhon subg. Macrodiplophyllum by Persson (1949); see also 
Muller (1944) for valuable notes on a variety of species. 

Scapania subg. Jensenia (see Arnell, 1956, p. 173) is transitional to the 
Lophoziaceae im form, since it lacks all trace of a true “keel.” The leaves 
are hemispherically concave to loosely complicate-bilobed. A species of this 
subgenus has also been described under the genus Warsupella. Jensenia 
differs trom the Lophoziaceae, and agrees with the Scapaniaceae, in the 
constantly intercalary branching. Almost all Lophoziaceae produce at least 








1958 | SCHUSTER! ANNOTATED KEY TO HEPATICAE 45 


occasional terminal branches, although these are very rare in some genera 
(7 ritomaria, Anastrophyllan). The oval, non-angulate gemmae of Jensenia 
also are suggestive of the majority of Scapaniaceae; such gemmae_ very 
rarely occur in Lophoziaceae. A species of this subgenus was collected by 
the author in northern Ellesmere Island; it is possibly identical with Sca- 
pania (J.) lapponica (Arn, & Jens.) Steph. No other occurrences of the 
subgenus for the Western Hemisphere are known. 

Various other Scapaniae often have weakly keeled leaves, and may, be- 
cause of this, be “keyed” to the Lophoziaceae, from which family they are 
presumably derived. The unequally complicate-bilobed leaves, the usual 
development of at least traces of marginal teeth of the leaves, the total lack 
of underleaves, the universal development of gemmae (usually non-angulate 
in form) and the lateral, axillary branching serve to place these species in 
the Scapaniaceae. 

| have reduced the genus Scapaniella of Buch (1928) to a subgenus of 
Scapania (Schuster, 1949, 1953). Miller (1951-56) goes even further and 
reduces it to a mere section of the genus. It is maintained in Frye & Clark. 

27. For example, it is almost impossible to separate the dead gameto- 
phytes of Chonecolea = “Clasmatocolea” from those of some species of 
Cephalosiclla; see, for a separation, Schuster (1956a), and the detailed 
study of Chonecolea in Schuster (1958a). 

28. Although the most common and obvious mode of asexual reproduc 
tion is by means of conspicuous, often differentially pigmented gemmae, many 
other modes occur that are more difficult to ascertain. The Plagiochilaceae 
often produce propagula from the leaf cells (usually only from the lower 
surfaces); Lejeuneaceae often produce discoid “gemmae” from the lower, 
rarely also upper leaf surfaces. Many genera drop their leaves, ete. 

29. Gemmae have been reported in our species of Ptilidiim, Lepidozia 
and Microlepidosia. These reports are all very old and wholly untrust- 
worthy, although, in part, repeated in Frye & Clark (1937-47). Although 
Mrs. Hodgson (1956) reports gemmae in a New Zealand species of Lepi- 
dosia, | am of the opinion that the occurrence of gemmae in true members 
of these genera is as vet to be effectively demonstrated. 

30. For detailed accounts of asexual reproduction in these species see 
Schuster (1957a, 1958b). 

31. Anomylia Schuster Myla auct., p.p. (‘Myla cuneifolia’) ; for an 
account of this species and its asexual reproduction, see Schuster (194&b). 

32. See Schuster (1958b). 

33. Acrobolbus rhisophyllus Sharp is a synonym of the Himalayan /1. 
ciliatus ( Mitt.) Schiffn., see Schuster (1958h) ; Schuster also demonstrates 


that this species reproduces asexually by tardily and sporadically caducous 
leaves, a fact not noted in Sharp (1936). This plant is at once recognizable 
because of the peculiar, somewhat bluish-green and opaque appearance and 
because of the flat leaves at maturity developing numerous glistening mar 


ginal rhizoids. 

34. For a recent account, see Schuster (1954). 

35. This species often possesses freely caducous older leaves, much as in 
the related European J’. fragilifolia; this fact has not been noted in the re- 
cent literature. 

36. Schuster (1959) deals with a species of Chetlolejeunea closely allied 
to C. polyantha Evs., in which the leaves are tardily caducous, particularly 
on male plants. C. polyantha, s. str., does not appear to have caducous 
leaves. 
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37. For a revision, with keys and illustrations and diagnoses of two new 
Floridian species, see Schuster (1955a); the name of one of the two de- 
scribed species is changed in Schuster (1956c ). 

38. A revision, with keys and illustrations, of the North American species 
in Schuster (1955b, 1956). 

39. The genus and the single North American species are described and 
illustrated in Schuster (1955a). The diagnostic, conspicuous hyaline cells 
at the lobe apices are not developed on “weak” or juvenile leaves, 

40. A revision, with diagnosis of the genus and species, and illustrations, 
in Schuster (1956). 

41. For a modern treatment ot the species, see Buch (1936), Muller 
(1947a) and Schuster (1949, 1953). It it to be noted that C. portoricense, 
a blue oil body species, occurs in the Southeast; this has not been previously 
reported from North America, but will be dealt with in a revision of the 
North American species (see Schuster, 1959a). 

42. The diagnosis of the gemmae and their assigned position in .{rnellia 
(in Krye & Clark, 1937-47) are incorrect. 

43. Diagnosis of the genus, keys and illustrations in Schuster (195&8b). 
The two species of Myla are robust, very firm plants; the Chiloscyphus is 
a delicate, translucent plant. 

44. Gemmae appear to have been observed only by Howe (1899); see 
the discussion of this genus in Schuster (1955¢). The cushioned purplish 
areas below the underleaves are absolutely diagnostic of this genus. 

45. Arzeni (1948) correctly describes the gemmae of this species. The 
illustration of the gemmae in Muller (1939-40) is incorrect 

46-49. These taxa dealt with in detail in Schuster (195la, 1953, 1958e) ; 
Barbilophosia and Orthocaulis are regarded as good genera by some (1.a., 
evans, 1935; Buch, Evans & Verdoorn, 1938), but see also Andrews (1948). 

50. For useful treatments of the species see Schuster (1949, 1951, 1953, 
1956b, 1958d) and Arnell (1950), and the long paper of Muller (1947), all 
of which reject the species concepts of Douin (1920, 1928) which are fol- 
lowed by rye & Clark. 

Scapania subg. Jensenia Arnell ( Arnell, 1956) may key here. The plants 
of this subgenus lack the keeled leaves typical of Scapania but have the 
unequally bilobed leaves of that genus. 

51. For illustrations and keys to species, see Schuster (195la, 1953) ; 
Leiocolea is regarded as a genus by some, although regarded as a subgenus 
by Muller (1939), who eventually (1951-56) accepted is as a good genus. 

52. For keys to species, see Schuster (195la, 1953); based upon study 
of one stem of the original, 1. ztelascens, placed in Massula, appears to be 
a synonym of Lophosta grandiretis. The subgenus was first described by 
Muller (1939) 

53. Crossocalyy is regarded as a genus by Muller (1951-56), following 
Meylan (1939); Frye & Clark fail to mention the group, but follow the 
erroneous treatment of Buch (1933) and place the single species in /sopaches 
Schuster (195la) suggests that the single species be placed into a subgenus 
of its own, within .lnastrophyllon, or within Eremonotus. Time has demon 
strated that the latter alternative is preferable. It should be pointed out 
that the generic type of Sphenolobus is FE. hellerianus, since this was the 
only species placed by Lindberg in his subgenus Sphenolobus. Therefore, 
it we are to tollow the rules of priority to the letter, Crossocalyx is a syno 
nyn of Sphenolobus, and Sphenolobus as currently used is without a name 

54. The single species often referred to an autonomous genus, Spheno- 
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lobus (as in Muller, 1951-56), but a more conservative position is adhered 
to in Schuster (195la) who suggests placing Sphenolobus either as a sub 
genus of -tnastrophyllium or of Eremonotus. The latter course is followed 
here. 

55. Restricted here to 1. bicrenata (and the European 1. decolorans) ; 
for reasons, see Schuster (195la) and Andrews (1948). 1 cannot follow 
the reasoning of Muller (1951-56) who has finally accepted this as a genus. 

56. In the past always referred to as the subgenus “Diplophozia”; the 
current rules do not allow this usage, so I have returned to the practice of 
repeating the generic name for the typical subgenus; for keys to species and 
illustrations see Schuster (195la, 1952, 1953, 1953a). This subgenus, to 
gether with Massula, comprise the genus Lophosia of Buch (1933) and 
Frye and Clark (1946, in 1937-47) ; for orientation see Schuster (195la). 

57. See Muller (1939, 1942); see Schuster (195la, 1953) for keys and 
illustrations. 

58. See Schuster (1951, 1951b, 1953) for keys and illustrations of the 
eastern species; the excellent treatment of Buch (1928) is still standard. 

59. See Persson (1949) and annotation 26. 

60. C. doellngert has fragile, easily caducous perianths that serve at 
least as a casual secondary mode of reproduction (Schuster, unpublished ) 
The American species is revised and illustrated in Schuster (19584). Our 
species has been found only on the bark of Sabal palmetto. Chonecolea is a 
recent segregate from Clasmatocolea (Grolle, 1956; Schuster, 1958a ). 

61. For a revision and illustrations, see Schuster and Blomquist (1955). 
Arnell (1957) has demonstrated that our single species, heretofore known 
as 7. nematodes (G. ex Aust.) Howe must be regarded as a synonym ot 
7. sejuncta (Angstr.) S. Arn. 

62. The separation of this genus trom 7elaranca is dealt with in Schuster 
and Blomquist (1955); it should be noted that Muller (1954, 1951-56) incor 
rectly considers Mterolepidosta a synonym of Telaranea and that) Mrs 
Hodgson (1956) returns to the old concept that these two taxa are mere 
subgenera of Le fidosia. Wowever, as is evident from her key and discussion, 
she fails to seperate the groups on other than a superficial basis. Certainly 
branching, as exemplified in the studies of Evans (1912) and Schuster & 
Blomquist (1955), must be given a primary role in the separation of these 
taxa. Microlepidosia has the unique “Microlepidosia-type” of branching ; 
Telaranea the “lrullania-type” of branching, similar to that in Leptdosia 
Muller (1939) separated Microlepidosia from Lepidozia on the basis of lack 
of oil bodies in the former vs, their presence in the latter genus. Micro 
lepidosia has oil bodies, at least in the two American species and in the 
single Japanese species. 

63. See Schuster (1955a) for diagnosis and illustrations; we have only 
the single species . cardtocarpa, contined to the Southeast. The separation 
of this genus from Cololejeunca is arbitrary and perhaps unwarranted. 

64. The North American species are revised in Schuster (1955a), who 
gives a key to the North American, West Indian and Atlantic species ; two 
species new to the United States are described, .1. ephemerotdes and J. 
evansu. Schuster (19356¢) shows the latter to be a later homonym of .1 
evansti’ Herzog trom Cuba and proposes the new name of. corniutissinia 
The two regional species are minute, found only in small quantity in central 
and southern Florida; they are a very pellucid, pure green and bear strong] 
dimorphic leaves. 

65. The North American species revised by Schuster (1955a, 1955b, 
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1956). See also the monograph of the Indo-Malayan species by Benedix 
(1953). Our species are usually more yellow- or whitish-green, and more 
opaque, than the species of Aphanolejeunea; most of them do not bear 
sharply dimorphic leaves. 

66. All plants keying to this point are members of the Lejeuneaceae 
Holostipae; several different keys to these genera are given in Schuster 
(1954, 1955). 

67. In addition to Porella and Ascidiota, rullania jacki keys to this 
point. This species, our only Frullania with unlobed, reniform to rotundate 
underleaves, is found only in unglaciated Alaska, in North America (Schus- 
ter & Steere, 1958a). It differs from Porella and Ascidiota in possessing the 
“normal” galeate, inflated lobuli typical of the genus, and in the much in- 
ferior size (less than 2 mm, wide); the red-brown color is also distinctive. 

Ascidiota blepharophylla Massalongo (Nuovo Giorn. Bot. Ital. n.s. 5(2) : 
255-260, pl. 11, 1898) occurs in unglaciated portions of Alaska. The species 
can be mistaken only for Porella vernicosa ssp. fauriert (see Ando, 1955; 
Hara, 1956), which occurs in eastern Asia, eastward to the Aleutian Islands. 
This latter plant was erroneously reported from Alaska by Frye & Clark 
(1947, p. 952, in 1937-47) as “Porella laevigata var. killarniensis Pears.” 
Stephani, and following him all other recent workers, have considered 
Ascidiota as a synonym of Porella. 1 would like to point out that, on the 
basis of recent concepts of genera in groups like the Lophoziaceae, Ascidtota 
is deemed fully recognizable as a genus. Certainly it is a much more dis- 
tinctive segregate than Maczvicaria. The Alaskan plant and its relationships 
to the Himalayan 1. blepharophylla are dealt with in detail in Schuster & 
Steere (1958a). 

68. For a treatment of our single species see Schuster (1954) ; our spe- 
cies is confined to central Florida, while Brachiolejeunea is confined to the 
southern one-eighth of the peninsula. 

69. Recently reported, and illustrated, for the United States by Schuster 
(1954), who discusses the separation of the genus from Ceratolejeunca, Only 
\. breutellii is found in the United States; it is known only from coastal 
Mississippi 

70. In order to perceive this character clearly, several upper leaves must 
be dissected from the stem, in foto, and flattened under the cover glass. The 
hyaline papilla disappears with age, and so young leaves should be used. 
See discussion in Schuster (1955). Even on mature lobuli the position of 
the hyaline papilla is usually indicated by a slight marginal notch. 

71. The writer does not regard Euosmolejeunea as more than a subgenus 
of Chetlolejeunca, in which it is included here. The two subgenera are 
separable as follows: 


Lobule at apex with sharp, faleate, elongate apical tooth; underleaves small, 
narrowed to base, distant; perianths with antical face flat... ..Cheilolejeunea 
Lobule at apex with a short, blunt, apical tooth; underleaves usually + large, 
continguous to imbricate, rounded to cordate at base; perianths usually with 
i Ge WO inna eke dk ces eccansasansdonnce ....Kuosmolejeunea 


This separation is also given in Schuster (1955, p. 120). As is pointed 
out therein, of the North American species, only C. dectdua belongs in Chei 
lolejeunea s. str.; all other species, including C. polyantha belong in subg. 
Euosmolejeunea. The basis for such a reorientation of the species will be 
dealt with at length in a future contribution. 


72. In this group of genera the lobules are often vestigial; in this case 
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the hyaline papilla is situated at the apex of the apical tooth. In Chetlole- 
jeuna the lobuli are almost invariably well-developed and inflated. 

73. In some cases the clavate hyaline papilla is actually inserted at the 
proximal base of the apical tooth. On older leaves, where the papilla has 
disappeared, its position is usually marked by a slight notch at the base of 
the apical tooth toward the stem, not toward the sinus. 

74. The three American species illustrated and described in detail in 
Schuster (1956a), with a key to species, a generic discussion and correction 
of errors in nomenclature in Fulford (1945) ; these errors were incorporated 
in Frye & Clark (1937-47). 

75. Here taken to include the taxa Microlejeunea and Chaetolejeunea 
( Stylolejeunea, sensu Evans, 1940), usually accorded generic status; see 
Schuster (1957). These subgenera are separable as follows: 


Lobules various, but usually at least partly inflated, never with a linear api 
cal tooth 4-12 cells long; perianths with antical keel usually sharp. 
Stem with medulla of many cell rows; plants medium sized, 600-1500 
wide; leaves widely spreading (55-85°), with lobules rarely exceeding 
0.35 the length of the lobes............. atidcanae iieresesl ca te searatnta are Lejeunea 
Stem with medulla of 3 cell rows; plants small or minute, 225-500 ws wide ; 
leaves usually erect or erect-spreading (10-45°), with (in part at least) 
usually large lobules exceeding 0.4 the length of lobes......Microlejeunea 
Lobules reduced to a small basal foid each bearing a linear apical tooth 
lying parallel with stem, 4-12 cells long; perianth sharply dorsoventrally 
COUPIECIRE, © ok 5 o:5.9 506503 ye EMaCh OER EE WD ae eee a oe ae Chaetolejeunea 


\ revision of the North American species of subg. Lejeunea has just 
appeared (Schuster, 1957). 

The subg. Chaetolejeunea includes the two species L. pililoba and L. 
spintloba (see Schuster, 1957). This taxon is equivalent to Stylolejeunea 
sensu Evans (1940) and Frye & Clark (1947, in 1937-47), not of Sim. | 
have examined material of both species assigned to Stylolejeunea by Sim; 
they are indubitably typical species of Rectolejeunea, both possessing, 1.4., 
caducous leaves. Therefore, Stylolejeunea is a clear synonym of Rectole- 
jeunea. 

The separation of Kectolejeunea from Lejeunea subg. Lejeunea is often 
very difficult. In couplet 28 the former is separated from the latter on the 
basis of the presence of caducous leaves. Kv. phyllobola often does not de 
velop such leaves, and would then be sought under Lejseunea. it and all 
other species of Kectoleyeunea differ from all our species of Lejeunea subg 
Lejeunea in the small cells (marginal leaf cells usually 10-15 yw vs. 17-24 p. 
in Lejeunea s. str.). The species of Rectolejeunea also frequently possess 
underleaves whose sides are unidentate or angulate; such underleaves, in the 
genus Lejuenea s. lato, occur only in L. (Microlejeunea) lactevirens, which 
is quite distinct in the suberect leaves and whitish color. 

The separation of Taxilejeunea from Lejeunea is also very difficult. The 
traditionally cited difference in orientation of gynoecia (those of Leseunea 
supposedly occurring singly; those of Taxtlejeunea forming cymose series, 
juxtaposed along one side of what appears to be a continuous stem) does 
not hold regionally, since our Taxilejeuneae often have only one or two 
juxtaposed gynoecia. Lejeuncae do not turn red-brown in drying; one of 
our species of Tarilejeunea from southern Florida does. Otherwise it can 
hardly be separated when sterile from /Lejeunea. There is also an unde 
scribed species of Tavilejeunea (so far known only from Tennessee) which 
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has the 5-carinate perianths of Leyeunea, to which it keys in couplet 30. 
The occasionally cymosely clustered gynoecia, the marked intermediate 
thickenings of the cell walls, and the homogeneous, glistening oil bodies 
characterize this taxon. As | have pointed out (Schuster, 1957) a good 
case can be made in favor of considering 7arilejeunca as a mere subgenus 
of Lejeunea 

76. There is much doubt in my mind whether it will be possible to main- 
tain //ygrolejeunea as more than a subgenus of Lejeunea, for several rea- 
sous: (a) many species of Hygrolejeunea have only one subfloral innova- 
tion, while the Appalachian race of Lejeunea lamacerina commonly has two 
innovations (Schuster, 1957); (b) the difference in size is, per se, meaning- 
less as a generic character, as is the usual greater flaccidity of //ygrole- 
jeunea; (c) the larger underleaves of //ygrolejeunea represent an accentua- 
tion of a feature also evident in such species as Lejseunea flava. The concept 
of Flygrolejcunea as a genus may be a mere artifact, based on these species 
of Lejeunea with relatively large underleaves and with a more delicate tex- 
ture than usual. The genus has not been previously reported for North 
America but is represented in the unglaciated portions of Alaska by // 
alaskana Schuster & Steere ms. (1958) 

77. See Schuster (1956) for diagnosis and treatment of the North 
American species 1), rudolphiana., 

78. A review of the North American species recently appeared (Schuster, 
1957¢), in which it is demonstrated that our two species (//. tenuis, H. 
hutchinsiae) are both synonyms of //. sakurati. 

7% The single species, )). ovata, is incorrectly reported for Newfound 
land and Wisconsin in Frye & Clark. 

80. For a key to the subgenera (Kaalaasia, Scapaniclla, Buchiella, Sea 
pania or “Euscapania’) see Schuster (1953, pp. 430-431). It is to be noted 
that Scapaniella Buch, accepted as a genus in Frye & Clark (1.c.) is not 
accepted here, it is also denied generic rank by Muller (1944, 1951-56). 
Schuster (1951, 1953) gives detailed notes on many species; see also the 
classical paper by Buch (1928); Miller (1951-56) reviews almost all of 
our species 

Arnell (1956) has recently segregated Scapania lapponica into a new 
subgenus, Jensenia, which is characterized by the essentially unkeeled leaves. 
Phe species of this subgenus can easily be mistaken for Lophozsta or Spheno- 
lobus; they differ tn having elliptical, smooth gemmae, and in facies. A 
single species of Jensenia, identical to S. lapponica or very closely allied to 
it, was collected by the writer in northern Ellesmere Island. This plant will 
be discussed and illustrated in another connection, 

81. Recognized first as a genus, Macrodiplophylhon (Buch) Perss 
(1949). [| am of the opinion that its three species (1/7. plicatum, micro- 
dontum, tnbricatum), all found in northwestern North America, could well 
have been retained within Jtplophylliam as a subgenus, as originally done 
by Buch (1928) 

82. Lophochaecte Schuster (see Schuster, 1957¢). Based on Lepicolea 
fryet Perss., a species not exhibiting direct affinities to Lepicolea, differing, 
ia, mm the smooth, “free” perianth. Lophochaete is most closely allied to 
/enmoma s. str. (see annotations 83-87). 

83-87. Keys to species, illustrations and discussions of these taxa in 
Schuster (195la, 1953). Tritomaria is revised in Schuster (1958), with 
addition of a new species. Orthocaulis is often given the rank of a genus. 
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Our only species of Chandonanthus is C. setiformis. This species has 
generally been known, in North America, as “7emnoma” setiforme, aiter 
Howe (Evans, 1935; Frye & Clark, 1937-1947; Schuster, 1951, 195la). C. 
setiformis, however, is not related to Temnoma. This latter genus has a 
trigonous perianth; the rhizoids restricted to fascicles at the underleaf bases ; 
elongated and essentially non-collenchymatous leaf cells; a 1:1 spore-elater 
diameter ratio; the epidermal cells of the capsule wall pellucid and colorless 
and devoid of thickenings (except in the cell-rows immediately adjacent to 
the sutures of the valves). In all of these features 7emnoma, as exempli- 
fied by the generic type (7. pulchella), differs from Chandonanthus; the 
critical distinguishing features of Temnoma s. str. have recently been dis 
cussed by Schuster (1957c, 1958). C. setiformis does not possess a single 
one of the critical generic criteria outlined for Temnoma. This species is 
best regarded as an isolated species within the genus Chandonanthus, per 
haps deserving subgeneric segregation. In my opinion 7enimoma s. str. 
belongs unquestionably to the suborder Ptilidiinae, within the Blepharosto- 
maceae. Chandonanthus possesses the scattered rhizoid initials of the Jun- 
germanninae and represents a primitive genus of the Lophoziaceae. Recent 
treatments, as exemplified by Buch (1933) and Evans (1939), placing 
Temnoma in the Lophoziaceae cannot be followed. 

88-89. Eremonotus (with k. [Crossocalyx| hellerianus “Tsopaches” 
hellerianus [Buch, 1933; Frye & Clark, 1946, in 1937-47] and /:. minutus 
Sphenolobus minutus) could readily be interpreted as congeneric with .tna 
strophyllum,; both of these alternative treatments are discussed in) Schuster 
(195la). Anastrophyllim is understood to include 1. (Eurylobus) helle 
rianus, following Schuster (195la); Muller (1951-56) considers Eurylobus 
a subgenus of “Sphenolobus” (Eremonotus). Miutler (1947, 1954) accepts 
Crossocalyx as a monotypic genus for /:. hellertanus; but see discussion in 
annotation 53. The high arctic Scapania subg. Jensemia S. Arn. may key 
here. 

90. See the various recent treatments by Muller (1947), Schuster (1949, 
1953, 1956b) and Arnell (1950), all of which stand at variance to the species 
fragmentation in Douin (1920, 1928) as copied by Frye & Clark (/.c.). See 
annotation 99 for a key to the subgenera of Cephalosiella here accepted 

91. For the new species, AJ. paroica, see Schuster (1957b); for a valu 
able discussion of the separation of Marsupella and Gymnomitrium see 
Muller (1942, 1951-56), who separates the two genera on the basis of vege 
tative differences, in a manner other than the traditional (as, La., in Frye & 
Clark, 1943, in 1937-47). 

92. Dianthelia steeret Schuster (1949a) is perhaps better regarded as a 
species of Gymnomitrium, G. steeret (Schust.) Schust. Gymnomitrium el- 
gonense Arnell (1956a) from the Ruwenzori Mts. of Africa is evidently 
identical: Arnell (in /it.) states he can tind no differences between them. 

94. Nardia lescurti and N. insecta, stout fleshy plants with lanceolate to 
subulate underleaves, may be mistaken for //arpanthus. The latter has 
much smaller leaf cells, with numerous, smaller oil bodies; it possesses a 
slender, not fleshy stem and has the sexual branches postical in origin. — In 
Vurdia the gynoecia and androecia are on leading leafy shoots not of posti 
cal origin and the cells each have only 2-4(5) very large oil bodies. 

95. For illustrations see Schuster (195la); the position assigned this 
genus in Frye & Clark (/.c.) is erroneous. 

9%. Often considered a discrete genus; for keys to species, and illustra 
tions, see Schuster (195la, 1953). 
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97, The extraordinarily polymorphous genus Plagtochila dealt with in 
detail in Schuster (1957a, 1958b). However deviant, the species can usually 
be recognized as belonging to Plagiochila by the dorsal leaf margin being 
deflexed at least near the base and also by the absence of gemmae. 

98. Barbilophosia and Orthocaulis are regarded as independent genera by 
some, united to form the genus Barbilophosia by Muller (1951-56), and con- 
sidered congeneric with Lophosia by most older workers and by Schuster 
(195la, 1953) 

99, Several of our species of Cephalosiella have obliquely inserted leaves 
(C. obliqua, C. rappu, C. rhizantha, C. hyalina); see Schuster (1956b) for 
a discussion of these and figures of C. rhisantha, as well as the synonymy ot 
(. Iudoviciana and C. floridae. 

Cephalostella is here taken to include Prionolobus as a subgenus, as well 
as Dichiton and Cephaloziopsis. These subgenera are separable as follows 


Branching exclusively or predominantly postical and intercalary; usually 
freely developing gemmae 


Leaf margins entire, except for lobing, only rarely with 1-2) subbasal 
teeth 
Perianth mouth with cells strongly elongated (2-8:1); gemmae 
smooth, ellipsoidal Ee tate ge oy da yk ea ete oe ean .....Cephaloziella 
Perianth mouth with cells nearly isodiametric (1-2:1); gemmae pa 
pillate Ha an outst caine hatataaiiatl as Miata ataecah aie Peatere Mee Pe Dichiton 


Leaf margins clearly dentate; gemmae polygonal; perianth mouth with 
cells strongly clongated......... sd Rihediiecee TREN wi Siase Peace aI Prionolobus 
Branching partly or largely terminal, the branches furcate; without gemmiae ; 
leal margins entire sibsaealh Sark een anlewleoad eas .Cephaloziopsis 


\ll the species except three beleng to ¢ ephalosiella s. str. The only 
record of Dichiton in North America (Frye & Clark, 1944, in 1937-47), 
based on 22. calyculatum, is erroneous \s pointed out by Schuster (1956b), 
Cephalosiella rhicantha (Mont.) Schust. ( C. ludoviciana and C. floridae 
of Frye & Clark) may represent a species of Dichiton. Prionolobus (with 


I’. tunert) occurs only on the west coast. Cephaloziopsis, previously known 
from the British Isles and Norway, is reported for the Appalachian Moun 
tains by Schuster (1958d), who attributes C. pearsoni to this area 

100. This high-altitude (4500-6800 ft.) species of the Southern Appa 
Jachians is illustrated and deseribed in detail in Schuster (1958b). 

101. See treatment in Schuster (1958a), and differentiation from Cepla- 
locstclla in Schuster (1956b). 

102. Lophosia (Leiocolea) badensis, a small, underleaf-free species, also 
keys here. It is distinctive in the tubular perianths, which are sharply con 
stricted into a short but distinct beak, and in the few but large (2-5 per cell) 
oil bodies. Doth eriteria separate it and other species of Leiocolea from other 
subgenera of Lophosia. For treatment of the subgenera, see Schuster (195la, 
1953); the latter gives most of the North American species; see also anno 
tations 52, 55, 56 

103-104. For figures and discussion see Schuster (1951, 1953). Arnell 
(1956) makes a new genus Obtusifolium out of L. obtusa. 

105. For figures, generic and specific diagnoses and keys, see Schuster 
(1958b). The two species (4/4. anomala and M. taylori) are distinct because 


of their coarseness, firmness, and the postical mat of dense rhizoids 
106. For figures and discussion see Schuster (1955c ). 
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107. Anomylia Schuster, for “M/ylia” cuneifolia of authors; see Schuster 
(1958b). 

108. Southeastern forms of /.. heterophylla and an undescribed, entire- 
leaved species ot Lophocolea trom the Southern Appalachians may key here ; 
these are members of a genus in which the leaves are normally bilobed. 
For a revision of the species of the genus Chiloscyphus see Muller (1942a). 

109-110. For a revision, keys, diagnosis and plates, see Schuster (1958b). 
Almost all American reports of Pedinophylhon reter to entire-leaved forms 
of Plagiochila asplenioides, trom which it must be separated with great 
care, ¢.g., by the lack of a differentiated cortex. /’?edinophyllum is very rare 
in North America, appearing confined to limestone areas from Mass. to 
Conn. west to Ohio. 

111. For diagnosis and illustrations, see Schuster (1953). 

112. Including only J. lanceolata, as in Schuster (1953); Muller (1951- 
56) also thus restricts Jungermannia; the other species assigned here in 
krye & Clark more properly belong in Solenostoma (including Plectocolea) 

113. Accepted in the broad sense of Mitten to include Plectocolea as a 
subgenus. For the reasons that such a broad circumscription is preferable, 
see Schuster (1953), who gives a key to the subgenera and most of the 
species. 

114. See also the Artificial Key to Genera. 

115. After some deliberation | have followed the spelling of Joergensen 
(1934, p. 49) who states the genus is named “efter Mgrk [Moerk].” This, 
then represents a correction in spelling of the original generic name JJoerckia 
of Gottsche. Joergensen adds: “leunis skrives navnet ‘Moerk’ (sannsyn- 
ligivis Mgrk); c’en synes 4 skyldes ‘latinisering. (Sammenlign Nomen- 
klaturreglene Art. 25 Recommendations IV ¢).”) My previous usage of 
Voerkia (Schuster, 1949, 1953) is thus not an error in spelling, as Steere 
(1954) alleges. 

116. The genus 7richostylium is here used for three species previously 
placed in /tecardia, Trichostylium pinguis (1..) comb. nov. Jimigermannia 
pinguis L., Sp. PL. ed. 1: 1136, 1753; Riecardia pinguts S. F. Gray, Nat. Arr. 
rit. Pl. 1: 684, 1821) and Trichostylium pellisides ( Horikawa) comb. nov. 
(Riccardia pellioides Horikawa, Bot. Mag. Tokyo 51: 429, 1937), and 
Trichostylium lobata (Schiffn.) comb. nov. /icardia lobata Schiifn., WKais. 
\kad. Wiss. Wien 67: 178 1899. Mitzutani & Hattori (1957) have used 
Trichostylium as a subgenus of Riccardia, but it undoubtedly represents a 
good genus. In manuscript I had assigned these two taxa to a new genus, 
for the reason that 7Trichostylium affine Corda, the type of the genus, is 
unquestionably a mixture of female “Riccardia pinguis” and a male plant of 
some other family. Hence the genus can be recognized only if we arbitrarily 


hase it on the female plants. Since the name has been recently revived, per 
haps injudiciously, even if only on a subgeneric level, | propose that it be 
maintained; it has not been used for over 120 years. The anatomical and 


cytological bases for the separation of the genus will be analyzed in another 
connection (Schuster, 1958f). 

117. In addition to the three “old” and well-known species of Pellia, / 
epiphylla, neestana and fabbroniana, a fourth species was recently described 
by Krajina & Brayshaw (1951). 

118. From a study of a few preserved plants sent to me by Dr. ! 
Proskauer, | would conclude that Geothallus Campbell (Bot. Gaz. 21: 13, 
1896), with the single species G. tuberosus, is not generically distinct from 


) 
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Sphacrocarpus, leading to the combination Sphae ocarpus tuberosus (Camp). ) 
comb. nov. (Geothallus tuberosus Campbell, Bot. Gaz. 21: 13. 1896). 

119. Muller (1951-1956, pp. 320-321) divides the suborder Marchantii- 
nae into the “Subordo Caudiciformis” and the “Subordo Quadranticac,” 
based on the nature of the initial divisions the zygote undergoes. (Miller 
incorrectly states “Fizelle.”) This arrangement cannot be followed for two 
reasons. Firstly, it is impossible on nomenclatural grounds to divide one 
suborder into two others. Secondly, it has been shown repeatedly that there 
is wide variation, ¢.g., in Kiccia, from one species to the next, and sometimes 
within the species, in the orientation of the walls formed after the initial 
‘quadrant” type of embryo 


transverse division of the embryo. Certainly a 
appears to have evolved a number of times from the presumably more primi- 
tive “filamentous” type. 

120. Except in the isolated genus Bucegia, in which the air chambers are 
without filaments and lie at least locally in two layers. 

121. Oxymitra is separated into a unigeneric family, Oxymitraceae by 
Muller (1939-40). In the writer’s estimate, this genus can readily be re- 
tained within the Ricciaceae. 

See McGregor (1955) for valuable notes on the Ricciaceae and Muller 
(1941) for a treatment of the difficult Kiecta fluitans complex. Schuster 
(1953) gives keys to most species, and to those of the RK. fluttans complex. 

22. Shimizu & Hattori (1953-55) demonstrate that Clevea (not Cleva!) 
is congeneric with the older thalamia Falconer. 

123-124. For caretul illustrations and good diagnoses see Shimizu & 
Hattori: (/.c.) 

125. Schuster (1953) illustrates the American species, with the exception 
of M. californica. It should also be pointed out here that the discussion of 
the thallus anatomy of A/. californica by Preston (1939) is totally incorrect, 
evidently being based on the erroneous identification of Targionta hypophylla 
for Mannia The evidence for this, together with a detailed summary of 
Vannia californica and a corrected diagnosis, are given in Schuster (195&g). 

126. Shimizu & Hattori (1953-55) regard Cryptomitrium as a subgenus 
of \Mannia, a treatment which may prove correct. However, they are cer 
tainly incorrect in considering Neesiella (founded on Grimaldia rupestris) 
as a section of Cryptomitrimm. I consider Neesieila here to be generically 
identical with \annia, however narrowly or broadly we may wish to restrict 
that genus. It cannot be placed in Cryptomutrinm. The artificiality of such 
an attempted disposition is clear from the fact that Mannia pilosa is placed 
by Shimizu & Hattori in Cryptomitrinm sect. Neesiella, while the doubtfully 
specifically distinct 1/. sthirica is placed in the subgenus Mannia. I have 
elsewhere (Schuster, 1956d) commented on the artificiality of such an orien 
tation of taxa. Arnell (1956) regards \/.. sthirtca as a mere variety of M. 
pilosa! . 

127. See MeGregor (1955) for notes on many of our species and spe- 
ctfically as to the synonymy of the recently described species of HRtccta of 
Jacobs (1949) 

128. Terrestrial phases of Kicctocarpus are often mistaken for Kiccta and 
ther genera of Marchantiales. Such forms have a persistent, narrow, con 
spicuous dorsal groove or furrow, are bright yellow-green and have an epi 
dermis with distinct, if undifferentiated pores and oil cells (see Schuster, 
953, tor figure) 

129. Established for the vellow-spored species of .Inthoceros, te. 1 
laevis, 1. donelln, ete. see Proskauer (1951), Schuster (1953). It should 
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be noted that Meijer (1954) refuses to accept the validity of Phacoceros, 
stating “it is not necessary to accept two separate genera” for the yellow- 
and black-spored species. Under any conditions, Phaeoceros is at least 
worthy of subgeneric rank. 

130. Proskauer (1948) gives valuable notes on several of our species. 
Schuster (1953) discusses the northern species; Schuster & Bryan (1958) 
discuss .4. megalosporus G. (== A. ravenellit Aust.) in detail. It should 
also be noted that Schuster (unpublished) has also found two other species 
of Anthoceros s. str. in the Southeast, one of which is the European 1. 
husnoti Steph., which is probably only a race of 4. punctatus, and also a 
tropical species not previously found in North America. As a consequence, 
the taxonomy of our species is wholly fluid and in need of thorough study. 
Frye & Clark's treatment (1937-47) of the group, especially with regard to- 
the eastern and western representatives of the black-spored species, is wholly 
unacceptable. 21. carolinianus, which they accept as a species, is not spe- 
cifically distinct from .4. laevis, although Proskauer (1951) recognizes it as 
Phacoceros carolinianus ( Mx.) Prosk.; this was first definitely stated by 
Schuster (1953), who reduced it to a form of 7. laevis. Frye & Clark made 
two serious errors with respect to 4. meridionalis and A. reticulatus. They 
“key” the first under the yellow-spored species, yet the type of 4. meridiona- 
lis is black-spored, and represents a species allied to A. punctatus, although 
without the spines arising from a reticulum. 1 reticulatus is considered by 
them a simple synonym of «1. meridionalis, yet it does not even belong to the 
same genus, being a simple synonym of Phacoceros laevis carolinianus, as is 
evident from study of the type. Also Frye & Clark erroneously cite 1. 
fusiformis as a simple synonym of <1. punctatus. 

131. Muller (1939-40) has placed this genus in the monotypic family 
Notothylaceae. | regard Notothylas as merely a strongly reduced genus of 
the Anthocerotaceae. 

132 The outline classification is based largely on Schuster (1953), with 
the following significant changes: (1) The Radulinae are recognized as a 
suborder discrete from the Porellinae; (2) the Marchantiales are split into- 
four suborders, rather than the two customarily recognized. A few recent 
generic synonyms are included in brackets, and subgeneric groups here recog 
nized within more inclusive genera, but often recognized by others as sepa 
rate genera, are cited within brackets, in roman type. North American 
genera on/y are listed. 

133. The subordinal classification is largely after Schuster (1953). I 
have organized the numerous families of Jungermanninae into three series, 
each formed of families with rather distinct affinities. These series remain 
nameless for the time being, since their formal recognition must follow more 
careful study of the exotic genera. 
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FRULLANNIA GYMNOTIS FOUND IN THE 
UNITED STATES 
Lots CLARK! 


Frrullania gymmnotis Nees & Mont. was described from Le- 
prieur’s Nos, 360 and 366, collected in “Guiana” ( Montagne, 1843, 
p. 257). It is not uncommon south of the United States border. 
We have seen material from -Jamaica, Guadeloupe, Venezuela, 
Galapagos Islands, Cocos Island, Panama, Costa Rica, Nicaragua 
and Honduras. It is also reported from Surinam and eastern 
brazil, but we know of no report from Mexico or Guatemala. We 
now have it from three widely separated localities in the southern 
United States, as follows: 

SoutH Carotina, Charleston Co., about 3 mi. S. and 1 mi. E. of Awen- 
daw, about 33° 3’ N, 79° 33’ W, on bark of Liguidambar styraciflua, W’. T. 
Batson, Dec. 21, 1956 Frtoripa, Columbia Co., 6 mi. NW. of Fort White, 
at Chatucknee Springs, on trunk of tree, L. ’. Koch 7215, Sept. 4, 1954. 
Louistana, St. Martin Parish, Bayou Chene, about 30° 9° N, 91° 30° W, 
Arthur Svihla 344, Dec. 5, 1926, determined by Howe as /*. obcordata, and 
so reported (Svihla, 1939). The female inflorescence, however, leaves no 
doubt that it is /’. gymnotts. 

The chief distinctions between /. gymnotis and I’. obcordata 
lie in the female inflorescence. In the former the margins of the 
bracts and bracteoles are sinuous to dentate, while in the latter they 
are entire. Sterile material is more likely to be confusing, but /’. 
gymnotis usually has a number of short, somewhat microphyllous 
branches near the tips of the branches. These short branches 
usually do not extend beyond the leaves of the branch from which 
they arise. Also the saceate ventral lobes of these microphyllous 
branches are sometimes mammillose. In /*. obcordata neither such 
microphyllous branches nor any mammiliosity has been observed. 

Our drawing of the stylus of 1°. gymnotis (Clark & Svihla, 
1948, fig. 3) is misleading in that it illustrates a young one. \When 
mature the stylus is two or more cells wide at base and distinctly 
triangular in form. 

LITERATURE CITED 
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THe Bryorocisr 42: 118-120. 

Ciark, Lois & Rurn, D. Svinta. 1948. Frullania gymnotis. Tur Bry- 
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REVIEW OF THE GENUS HOMALIADELPHUS! 


ZENNOSKE IWATSUKI* 


The genus now known as //omaliadelphus was first split from 
Homalia by Dixon and Potier de la Varde as //omaliopsis in 1928. 
They included in it only one species, //. targionianus, known from 
India, China (Yunnan) and Japan. (They attributed the basionym 
to Gough, but //omalia targioniana Gough was merely a manu- 
script name which was validated by Mitten’s description, under 
Veckera, in 1859.) Since Homaliopsis proved to be a later homo- 
nym, Dixon and Potier de la Varde later (1931) proposed the 
name //lomaliadelphus as a replacement. They emphasized the 
pilose calyptra and smooth, simple peristome teeth as the main 
characters distinguishing the genus from //omalia. Later Noguchi 
(1950) reported linear, fragile, inner peristome teeth. The genus 
is more clearly distinguished, however, by having small lobes at 
the adaxial base of each leaf similar to those found in some hepatics. 
The leaves are complanate-foliate in four rows with lobes attached 
to the adaxial surfaces ( fig. 47). 

Lrotherus (1899) reported //omalia targionianus from Japan, 
and Okamura (1915) described a new Japanese species as /7/, 
laevidentata; this was reduced by Dixon and Potier de la Varde 
(1928) to a synonym of //. targionianus. Noguchi (1950), on 
re-examining //omalia laevidentata, made the combination, /7. 
targionianus var. laevidentatus, and also described /1. targionianus 
var. rotundatus. 

In the United States, Williams (1931) described a new species 
of Homalia, 11. sharpu, from Tennessee, based on Sharp's collec- 
tions and discussed its relationship to //. targionianus. Grout 
(1934) said, “The discovery of this near relative of Asiatic species 
is one of the most interesting of recent bryological discoveries in 
North America.” This species was reported by Patterson (1944) 
from Virginia and by Wagner (1951) and Crum (1951) from 
Mexico. [lowever, //. targionianus var. rotundatus, of Japan and 
Formosa, is almost the same as //. sharpu. After careful examina- 
tion of the type specimens of the two taxa, | propose to combine 
var. rotundatus with H/. sharp instead of HH. targionianus (details 
are discussed later ). 

Specimens were made available through the courtesy of Dr. D. D. Keck 
of the New York Botanical Garden (NY) and Dr. H. A. Crum of the 

Contribution from the Botanical Laboratory, The University of Tennes- 


see. N. Ser. 185, and from the Hattori Botanical Laboratory, Japan. 
* Hattori Botanical Laboratory, 3888 Obi, Nichinan-shi, Mivazaki, Japan. 
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National Museum of Canada (CAN). I am also indebted to Dr. A. Noguchi 
and Dr. S. Hattori of Hattori Botanical Laboratory (NICH) for their many 
criticisms and for specimens and to Dr. A. J. Sharp and Mr. H. Sherman of 
the University of Tennessee for their suggestions. 


Key To SpecIES AND VARIETIES OF HOMALIADELPHUS 
1. Female buds about 1.5-2.5 mm, long; perichaetial leaves narrowly lingulate 
from a sheathing base, apex round and crenate; primary stem sparsely and 
irregularly branched, secondary stems about 1.5-2.5 mm. wide with leaves 
. Female buds about 0.7-1.5 mm. long; perichaetial leaves mostly broadly 
oblong or spatulate, irregularly serrate at apex ; primary stems densely and 
somewhat regularly branched, secondary stems 1.0-2.0 mm. wide with 


— 


OD aii 6 0G nv da cr ha 4 eae eos eb kines ay acinus aes ae ee gees 
2. Dioicous. Setae 4-7 mm. long; capsules 1.7-2.2 mm. long; leaves of 
median parts of secondary stems averaging 1.3-1.5 mm. long, 1.0-1.1 mm. 
GE 6s Sides camecn pee eeonse eee 1. Homaliadelphus targionianus 
2. Phyllodioicous. Setae 1.5-3.0 mm. long; capsules 1.0-1.7 mm. long ; 
leaves of median parts of secondary stems averaging 1.0-1.1 mm. long, 
OFS-GSo GU. WAS wo icc cer endceass 2. Homaliadelphus laevidentatus 


Leaves mostly ovate, 1.3-1.5 times as long as wide; leaf margins essentially 


~~ 


strnsetet where Tobes whe Sheed | 2.8.56 6. conc ccea wines esesdesdoseons 


Leaves mostly rotundate, 1.1-1.3 times as long as wide; leaf margins 
strongly curved where lobes are ttahed .... occ ok cisin ccs sacs cunemeses 
3b. Homaliadelphus sharpii var. rotundatus 


2 


1. HOMALIADELPHUS TARGIONIANUS ( Mitt.) Dix. & P. de la 
Varde, Rey. Bryol. et Lichénol. 4: 142. 1931. Omalia | Homalia | 
targioniana Gough, ms. Neckera targioniana Mitt., Jour. Proe. 
Linn. Soc. London, Bot. Suppl. 1: 117. 1859.  Homalia levieri 
C.M., Nuov. Giorn. Bot. Ital. 4: 263. 1897. Homaliopsis targioni- 
anus (Gough) Dix. & P. de la Varde, Ann. Bryol. 1: 48. 1928. 

Plant loosely to densely matted, shining green above, yellowish 
to brownish below. Primary stems slender, prostrate, irregularly 
branching, bearing brown radicles ; secondary stems slender, reach- 
ing 2.0 cm. in length, often short, prostrate or somewhat erect, 
mostly 2.0-2.5 mm. wide with leaves; cross-sections of stems ellip- 
tic, composed of 5-6 outer layers of thick-walled cells and an inner 
core of hyaline, thin-walled cells, without a central strand; apex 
of branches obtuse, leaves complanate-foliate in four rows, two 
rows on each side, broadly ovate to rotundate from a narrow base, 
entire, mostly asymmetric, 1.35-1.6 mm. long, 1.0-1.1 mm. wide, 
smaller at the base and tip of secondary stems, larger in the middle ; 
distal part of extreme leaf base becoming incurved or bearing semi- 
circular, entire, small lobes toward the inside (fig. 32-47) between 
the two closely appressed rows of leaves; cells at margin and leaf 
tip small, rectangular to quadrate, with thick walls and rounded 














70 THE BRYOLOGIST [ Volume 61 


corners, (5)6.5-10 w long, 7.5-10 » wide, those toward the center 
rhombic, 15-25 wu long, 6-10 wy wide, with slightly pitted walls, those 
of the inner basal part elongate, 20-60 » long, 6-12 y wide, with 
pitted walls, those on the margins of lobes small, rectangular to 
rhombic, 5-10 w long, 5-8.5 p wide. 

Inflorescence dioicous; female buds in axils of leaves, erect 
from the prostrate stem (fig. 47), about 1.5-2.5 mm. long including 
perichaetial leaves; outer perichaetial leaves short, inner longer, 
narrowly lingulate from the sheathing base, widest near apex, al- 
most entire to crenulate at the roundly obtuse apex, 0.35-0.48 mm. 
wide near apices, about 1.5 mm. long; cells of apical portion quad- 
rate to rhombic, 10-22 » long, 6-9 u wide, toward the base elongate, 
35-80 w long, 6-9 pp wide. Setae 4-6 mm. long, about 0.15 mm. in 
diameter, smooth, brown; capsules erect, oblong-cylindric, neck 
distinet, 1.7-2.2 mm. long, 0.55-0.7 mm. wide, brown; outer peri- 
stome teeth lanceolate, pale yellow, smooth to indistinctly striate at 
base, about 0.15 mm. long; endostome membrane low, segments 
linear, fragile, often adherent to the exostome; spores globose, 
minutely papillose, 15-20 y in diameter; operculum obliquely ros- 
trate from a conical base. Calyptra cucullate, 1.7-1.9 mm. long, 
sparsely pilose. 

Male plants similar to female plants im size, with perigonia 
vemmiform, in axils of leaves; outer perigonial leaves oblong- 
spatulate, obtuse to round at tip, with a broader base, about 0.55- 
0.75 mm. long; innermost perigonial leaves ovate-apiculate, 0.3- 
0.6 mm. long; antheridia few, about 0.18 mm. long; paraphyvses 
few. 

Supsiteates: Usually calcareous rocks in Japan and trees and rocks in 
Inchia 

SPECIMENS EXAMINED: INDIA: Nilghiri, Gough 710° (holotype, NY) 
Pollong, Grifith 444 (NY) Beddome, Griffith 304 (NY) Mahussov et 
Fagoo, Griffith 2 (NY). Palm Hills, 3400 ft.. G. Forean 1551 (CAN) 
JAPAN: SAITAMA PREF. Mt. Buko, ca. 1000 m. alt., A. Sakurat (Muscit Selectt 
et Critici 24). Mt. Buko, ca. 900 m., U. Misushima, 7945 (TENN). Kage 
mori, ca. 300 m., S. Hattort (Musci Japonici 272). Same locality, .1. ndo 
3312 (TENN). Mt. Mitsumine, ('. Misushima 8059 (TENN). Nippara, 
LU. Misushima 8110 (TENN). rUKUsHIMA PREF. [rimizu, }°. /kegami 34030 
(TENN) KUMAMOTO PREF. Koonose, ca. 100 m., A. Mayebara (A/uset 
Japonict 126) 


Distripetion : India, China (Yunnan) and Japan (Honshu, Shikoku and 
Kyushu) 


2. Homaliadelphus laevidentatus ((kam.) comb. nov. //o- 
malia laevidentata Okam., Jour. Coll. Sci. Imp. Univ. Tokyo. 36: 
20. 1915. Homaliadelphus targionianus var. laevidentatus (Okam. ) 
Nog., Jour. Hattori Bot. Lab. 4: 28. 1950. Dixon and Potier de 
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la Varde (1928) treated //omalia laevidentata as a synonym of 
H. targionianus, comparing the type collections of the two species. 
However, Noguchi (1950) raised it to varietal rank and distin- 
guished it from //. targionianus by the smaller size, more obovate 
leaves, smaller capsules on short setae (1.5-3.0 mm.) and a more 
pilose calyptra. After an examination of the type of /7. laeviden- 
tatus, | agree with Noguchi that it is different, but I believe it dif- 
ferent enough to merit specific status. Its leaves are smaller and 
rounder than those of //. targionianus as shown on Tasie 2. The 
lengths of setae and urns of capsules of //. targiontanus and /71. 
laevidentatus are shown in TABLE 1. 


Tasie 1. Statistical data on lengths of setae and urn of capsules of // 
targiomanus and F1. laevidentatus. 





Length of setae Length of urns Number of sporo- 
Species and localities (average) mm. (average) mm. | phytes examined 


H. targionianus 
Griffith 2, India 
(on bark) 3.5-5. 65 1.8-2.001.90) 
Griffith 444, India 
(on bark) 3.5-7. of 1.2-2.2(1.86) 
Holotype, India 
Musci Selecti et Critic 
24 Japan (on rock) 3.5-7.0(5.25 1.8-2.001.90) 
H. laevidentatus 
Holotype, Japan 
(on bark). . ..| 2.0-2.5(2.27 1.2-1.5(1.40) 10 


\lthough the species has been considered dioicous, no male 
plants have been described. In the type material of /7. laevidenta- 
tus, | found many small male plants growing on leaves of female 


plants; and so the species is more accurately described as phyllo- 
dioicous. .\ detailed description of the male plants (fig. 12-19) 


fe low ee 


Male plants small, growing on leaves of female plants. Pro- 
tonema persistent, the filaments consisting of 1 row of rectangular 
cells, about 14 w wide. Stems erect, 0.6-1.0 mm. high, much 
branched above, about 40 » wide (0.25 mm. wide with leaves). 
Stem leaves slightly complanate-foliate in 4 rows, broadly ovate 
to rotundate from narrow base, asymmetric, entire, about 0.12 mm, 
long, O.11 mm. wide at middle part of stem, distal basal portion 
slightly incurved or making a small lobe ; leaf cells almost quadrate 
to hexagonal, about 10 & 10 y, slightly larger toward the base. 
Perigonia terminal; outer perigonial leaves oblong-spatulate with 
sheathing base conspicuous at one side, about 0.34-0.4 mm. long, 

















Fic. 1-10. Homaliadelphus targiontanus (1, India, Griffith 444; 3, Japan, 
Vusci Selecti et Critict 24; 2, 4-10, type). 1. Sporophyte, * 10. 2-4. Vari- 
ous stages of perichaetial buds, &* 16.5. 5-6. Perichaetial leaves, & 43. 7-8. 
Perigonial buds, & 16.5. 9-10. Perigonial leaves, « 26.5. Fic. 11-19. 
Homaliadelphus laevidentatus (type). 11. Sporophyte, & 10. 12. Male 
plants on a leaf of a female plant, & 26.5. 13. A male plant, * 43. 14-16 
Perigonial leaves, & 71.5. 17-18. Stem leaves, & 71.5. 19. Areolation at tip 
of stem leaf, « 308 
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Fic. 20-27. Hlomaliadelphus sharpu (type). 20. Perichaetial bud, * 26.5. 
21-23. Perichaetial leaves, * 43. 24-27. Stem leaves, & 16.5. Fic. 28-35. 
Homaliadelphus sharpu var. rotundatus (type). 28. Perichaetial bud, « 26.5. 
29-31. Perichaetial leaves, & 43. 32-35. Stem leaves, * 16.5. Fic. 36-42. 
Stem leaves of //omaliadelphus targiontanus. 36-39. From type, * 16.5. 40-42. 
From Japanese specimen (Musct Selecti et Critict 24), *% 16.5. 42. Areola- 
tion at leaf tip, * 308. Fic. 43-46. Stem leaves of //omaliadelphus laevi- 
dentatus (type), * 16.5. Fic. 47. Diagram of leaf arrangement of //oma- 
liadelphus. 
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inner leaves ovate with acute apices, about 0.45 mm. long, anthe- 
ridia few, about 0.2 mm. long; paraphyses few. 

SUBSTRATE: Tree bases. 

SreciMEN EXAMINED: Kiyomidudera, Prov. Idumo, Japan, \/. Navayt, 


March 13, 1913 (holotype, NICH). 
Distripution : Japan (Honshu and Shikoku) ; endemic; rare. 


The phyllodioicous inflorescence indicates a significant differ- 
ence from //. targionianus and, | think, justifies the recognition of 
an independent species. Small plants of H/. targionianus were 
found infrequently on Indian materials (type specimen; Griffith 2 
and 444). However, these proved to be young plants which were 
usually prostrate and longer than the male plants of //. laevidenta- 


tus and are not to be confused with them. 


3a. HOMALIADELPHUS SHARPIE (Williams) Sharp var. SHARP, 
Castanea 9: 107. 1944. Homalia sharpii Williams, THe Bryovo- 
Gist 34: 20, pl. 2. 1931. The main characters distinguishing this 
species from //. targionianus are the irregularly serrate perichaetial 
leaves and smaller size. When we compare female buds (no 
sporophyte has been found on //. sharpi), the difference in size 
is remarkable. Those of //. sharpit are usually 0.5-1.5 mm. long, 
while those of //. targionianus are mostly 1.5-2.5 mm. long (except 
young buds; rarely perigonial buds of male plants might be con- 
fused with female buds) and are long-lingulate. | Perichaetial 
leaves of /7. sharpti, except the outer ones, are usually oblong or 
spatulate from a sheathing base, and the apex is apiculate to 
rounded with irregular serration. They are shorter, variously 
shaped, and have a less conspicuous sheath than those of //. tar- 
Glonlanits, 

Primary stems are prostrate, more densely and regularly 
branched than in //. targionianus. Secondary stems have leaves 
about 1-2 mm. wide. leaves are smaller than those of //. tar- 
gionianus (see TABLE 2). The usual size of the leaves of /7. 
sharpu in the middle part of secondary stems ts 0.77-1.06 > 0.59- 
O83 mm., while those of //. targionianus are 1.34-1.58 « 0.99- 
108 mm. The species is apparently dioicous, but no male plants 
have been seen. Other characters are essentially the same as those 
of /7/. targionianus. 

SUBSTRATE: Caleareous rocks. 

SPECIMENS EXAMINED: U.S.A.: TENNESSEE; Near Agee, 1300 ft., 4. J. 
Sharp, Mar. 20, 1930 (isotype, TENN). Along Coal Creek, 1100 ft.. Ander- 
son Co., 1. J. Sharp (TENN). Savage’s Garden, Coal Creek, Anderson 
Co., A. J. Sharp (Musci Selecti et Critici 71) (TENN), Z. Jwatsuki 425 
(NICH). Cedar Creek, Campbell Co., 4. J. Sharp (TENN). Near 
Marbledale, Knox Co. 4. J. Sharp (TENN). vircinta; Sinkhole neai 
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Lucas Memorial Church, Giles Co., ?. Ml. Patterson & A. J. Sharp V-190 
(TENN.). Mexico: South of Las Casas, Chiapas, 4. J. Sharp 3411 
(TENN). 

DistRiBUTION: Endemic to North America: western Virginia, eastern 
Tennessee and southern Mexico. 


3b. Homaliadelphus sharpii var. rotundatus ( Nog.) comb. 
nov. Homaliadelphus targionianus var. rotundatus Nog., Jour. Hat- 
tori Bot. Lab. 4: 28. 1950. This variety is similar in size and 
appearance to the American var. sharpii. The perichaetial leaves 
are very similar, except that those of var. sharpii are more strongly 
serrate to the base. However, var. rotundatus has more rounded 
stem leaves, about 1.1-1.3 times as long as wide, while those of var. 
sharpti are 1.3-1.5 times as long as wide (see TABLE 2). In var. 
sharpu the margins where lobes are attached are slightly curved to 
straight, while those of var. rotundatus are strongly curved. — | 
helieve this is a good variety, even though male plants and sporo- 
phytes are unknown. 

Suestrates : Calcareous rocks and bases of trees. 

SPECIMENS EXAMINED: JAPAN: OITA PREF., Kawanobori-mura, <1. Vogucht 
14055, Sept. 10, 1939, holotype. Same locality, .f. Noguchi (A/uset Japonict 
370) (TENN). 

DistRipUTION : Japan (Honshu and Kyushu) and J’ormosa. 

The known range of //. sharpu (sensu Jato) now includes 
North America (Virginia, Tennessee and Mexico) and eastern 
Asia (Japan and Formosa). It clearly shows one of the typical 
disjunctive distributional patterns existing between eastern North 
America and eastern Asia which have been pointed out by .\sa 
Gray and many other botanists. //omaliadelphus is usually re- 
stricted to lime-containing rocks in Japan and North America, but 
in India and Formosa it is more frequently found on the bases of 
trees. The finding of dwarf male plants on the leaves of female 
plants in the type of 7. laevidentatus may suggest a tropical origin, 
since phyllodioicous inflorescences are more frequently found in 
mosses of tropical regions. Studies of the caleareous mosses of 
Japan indicate that there are many species of tropical or subtropical 
mosses on limestone in the southern portion of the country. [f the 
genus //omaliadelphus originated from an old tropical (Oceanic ) 
element, it is interesting to note that it is now restricted to a few, 


scattered temperate regions in \sia and North America as a relict 


genus. 
No male plants of //omaliadelphus sharpii (sensu lato) have 
been found in Japan or eastern North .\merica in spite of careful 
examination of the specimens. Dr. Sharp and [ think that the 
sterility of the \merican plants may be due to the absence of male 
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plants. It can be recorded that the American variety reproduces 
by fragmentation and regeneration. This may also be true of 
Japanese plants. 


Taste 2. Statistical data on leaves of Homaliadelphus targionianus, H. 
laevidentatus and H. sharpii. (Two plants were selected from 10 collections, 
and 10 leaves were measured from the midportion of a secondary stem from 


each plant.) 





Average Average | Length-to- 
Species and localities length (w) width (uw)! | width ratio 
(L/W 
H_ taryionianus 
India, type ied 1513.0 969.4 1.560:1 
1245.1 837.0 1.487:1 
India, Griffith 444 | 1127.3 768.4 1.467:1 
1375.3 | 908.9 1.513:1 
Japan, Musci Selecti et 
Critici 24 | 1436.4 | 1086.8 1.328:1 
| 1341.4 995.6 1.356:1 
Japan, Musci Japonici 126 1580.8 1033.6 1.538:1 
1417.4 1003.2 1.418:1 
H. laevidentatus 
Japan, type | 1079.2 843.6 1.297:1 
1003.2 752.4 1.342:1 
H. sharpii var. sharpii 
Tennessee, type.. Poe 777.0 591.4 1.314:1 
886.4 599.2 1.483:1 
Virginia, Patterson © Sharp | 
V-190 ..| 1064.0 786.6 1.358:1 
915.8 661.2 1.386:1 
Mexico, Sharp 3411. . 1037.4 782.8 1.328:1 
976.0 699.2 1.397:1 
H. sharpii var. rotundatus 
Japan, type ; 849.9 668.9 1.285:1 
786.8 649.0 1.192:1 
Japan, Musci Japonici 370 988.0 809.4 1.230:1 
OS . 2 832.2 1.096:1 


Taste 2 lists the data collected from 10 collections (including 
four types) of the genus from Asia and North America. The 
length and width of 20 leaves on two different plants in each packet 
were measured, and the length-to-width proportions calculated. 
Two related species, //. targionianus and H. laevidentatus, have 
different leaf sizes: the leaves of //. laevidentatus are smaller and 
more obovate than those of 17. targionianus. Of the two varieties 
of H. sharpii, var. rotundatus has more round leaves. 

\ scatter diagram (fig. 48) made from the same data shows 
more clearly the relationships between these four taxa. Homalia- 
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hic. 48. Seatter diagrams showing the length and width of stem leaves 
of the species and varieties of //omaliadelphus. 


delphus targionianus and HH, sharpii are separated by leaf size. Ot 
the two varieties of //. sharpu, the round leaves of var. rotundatus 
are indicated by a cluster of dots with a steeper axis. It is sug- 
gested that the two varieties are closely related to each other he- 
cause of the overlap in clusters. llowever, not enough difference 
exists to separate them as species, since no distinction other than 
leaf shape has been recognized between these two taxa. The 
leaves of /1. laevidentatus show a leaf size almost intermediate 
between //. sharpu and [/. targiontanus. Vhey are variable but 
more like the leaves of //. sharpri in shape. 

Wagner (1951) stated that the Mexican specimens of /7/. 
sharptt and also some recently collected in Tennessee approach the 
Asiatic plants (//. targionianus) more closely than does the type 
material. llowever, all collections of //. sharpti have different 
perichactial leaves and smaller stem leaves than does //. targioni- 
anus as shown in Tasie 2. Gross comparisons between the four 
taxa are also shown in figure 48. 


SUMMARY 
All the taxa of the genus //omaltadelphus, which exhibits geographic 
disjunction between eastern North America and eastern Asia, were investi 
gated taxonomically. The following new combinations were made: //oma- 
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hadelphus laevidentatus (Okam.) and H. sharpti var. rotundatus (Noguchi) - 

The var. laevidentatus was raised to specific rank as a result of dwarf male 

plants being tound on leaves of female plants and for other reasons, as well. 

It is suggested that the genus may be a relict of an old tropical element 

which now has a scattered distribution in temperate regions of eastern Asia 

and North America. 
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NOTES ON CLADONIA, SUBGENUS CLATHRINA 


WILLIAM MartTIN! 


The subgenus Clathrina (Mull. Arg.) Wainio of the genus 
Cladonia comprises three species almost or wholly restricted to 
the Southern Hemisphere. It is characterized by much-branched, 
usually entangled podetia, with thick, smooth outer cortex of 
longitudinal hyphae, with as a rule copious and striking perfora- 
tions, but lacking an inner chondroid layer, squamules, soredia and 
isidia. 

In Cladonia aggregata the perforations are always less numer- 
ous than in either C. retipora or C. sullivanii and occasionally are 
almost lacking. Spermagonia and apothecia when present are small 
but numerous and usually dark brown or black in color. Of the 


* 27 Merchiston St., Andersons Bay, Dunedin, New Zealand. 
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three species, C. aggregata alone ranges north of the equator, being 
found in the West Indies as well as in almost all land masses of 
the Southern Hemisphere. The other species are confined to 
Australasia. All three are common New Zealand indigens and in 
subalpine bogs commonly grow in association; but while C. sudli- 
vant is almost restricted to bogs, the others have a wide range of 
habitats. 
Kry To THE CLATHRINAE 
Sterile apices subulate. K+, P+.” C. aggregata 
Sterile apices obtuse. K—, P—. 
Plants white or pale, coralloid, walls latticed and reticulate. Interior 
ME WINES inns ocicndcu rede ei necnanaeetheeneseweeweaeas C. retipora 
Plants brown or blackish, perforations numerous. Interior walls seen 
through perforations black. . sullivann 


CLADONIA AGGREGATA (Sw.) Ach. Primary thallus is un- 
known. As at present defined this species comprises a complex of 
diverse forms ranging in height from 3 or 4 mm. to well over 100 
mm. tall and varying in color from pale stramineous to dark brown. 
Occasionally the plants may be greenish-brown or even ivory- 
white or cream-colored. 

A dozen forms have received distinctive names; nine occur in 
New Zealand. Seen in their typical forms these are amply distinct ; 
but intermediates are so abundant that none would appear to have 
detined limits and therefore to have real taxonomic status. In its 
numerous forms this species is one of the most abundant and 
widely distributed of the species indigenous to New Zealand. 

The cylindrical form of the podetia and their branches is always 
in evidence though in some robust plants some flattening may oc- 
cur. The perforations in the podetial walls may be fairly numerous, 
or they may be confined to restricted portions of the podetium, or 
they may sometimes be almost absent as in F. imperforata. 

Typically the species is K— and P— but forms exist which 
are either K+ or P+. Thus two plants (no. 2153 and no, 2154) 
sent by me to Dr. A. W. Evans of Yale University were forwarded 
by him to Dr. Asahina, who expressed the opinion that they should 
probably be distinguished specifically from C. aggregata because 
they gave a good P+ reaction, indicating the presence of fumar- 
protocetraric acid. Even the normal barbatic acid may sometimes 
be lacking. It is clear that chemical distinctions are almost as 
numerous as morphological differences. Those botanists who rec- 
ognize “chemical species’”” would doubtless split this “aggregate” 


*K = aqueous solution of KOH. P = alcoholic solution of p-phenylene- 
diamine. 
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species into a number of separate species or subspecies, but further 
study will be necessary to see how far chemical distinctions are 
accompanied by morphological differences. My only observation 
of this nature at present is that most specimens showing K-- 
reaction lack the normal brown color of the species. 

(Of the nine known to occur in New Zealand Allan (1937) 
stated that the commonest are forms tnperforata, pygmaea, race- 
mosa and straminea; to these | would add cetrartoides. However, 
in Allan's view as in my own, these are probably to be regarded as 
“in part habitatal, and in part due to varying degrees of sterility.” 

C. aggregata occurs most frequently in moist, partially shaded 
stations, but in bogs it is commonly fully exposed. Elsewhere it 
occurs in heaths, on rocks, on decaying logs or tussock stumps or 


on tree bases. 


CLADONIA RETIPORA (Labill.) Fr. Most authors have stated 
that the primary thallus does not exist or at least is unknown in 
any member of the Clathrina. In LaBillardier’s original deserip- 
tion of Baeomyces retporus, the primary thallus, according to 
Wainio (1887) is described as “crustaceus, granulis albissimis 
nitidis, conspersus, mox evanidus.” For this reference | am in- 
debted to Dr. Evans, who also corroborated my own discovery 
of plants from the Longwood Range in Southland with the pri- 
mary thallus still present (no, 4480). He further observed that 
Duvigneaud, on the basis mainly of the absence of a primary thallus 
in all members of the Clathrina has proposed to raise the subgenus 
to generic rank under Nylander’s original name Cladina and to 
place it on a new family termed the Clathrinaceae. 

The undoubted existence of the primary thallus in my plants 
disposes at once of one main reason for the proposed new genus 
and family. However, the primary thallus has yet to be observed 
in the case either of C. aggregata or of C. sullivanti in which as in 
(. retipora the plants normally multiply vegetatively by develop- 
ment of new podetia from fragments of former podetia. 

(. retipora is abundant in New Zealand especially in dry 
manuka heaths, on sterile soils and stony wastes, on mountain 
serees, in bogs and less frequently on fallen and decaying trees or 
on consolidated sand dunes. Whereas in \ustralia a brownish 
tinge is sometimes present, in New Zealand the plants are normally 
pure white, grey, grey-green, or faintly yellowish. Without doubt 
it is the most handsome and attractive member of the Cladoniaceae, 
closely resembling a mass of coral. The clumps vary in size up 
to 25 em. in width. 
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CLADONIA SULLIVANED Mull. Arg. This species, though rather 
less common than either of the other two is far from rare, ranging 
as it does from the Volcanic Plateau in the center of North Island 
to the south of Stewart Island. Like the others it varies in size 
and robustness as well as in habit, but it usually retains its brown 
color intermingled frequently with black. One of its fairly constant 
features is the black color of the walls of the central canal. The 
perforations in the podetial walls as a result resemble black spots. 

Dr. Asahina has shown that divaricatic acid is constantly pres- 
ent and for that reason may be regarded as diagnostic. Dr. [vans 
believes this to be the only Cladonia containing this lichen’ sub- 
stance. Normally, there is no difficulty in recognizing this species 
at a glance, but sometimes there is considerable convergence to- 
wards C. agyregata. Thus my no. 2134, 2144 and 4440, which 
vans at first diagnosed as C. aggregata, were found later by him 
to contain divaricatic acid which confirmed my own previous de- 
termination of no. 2134 as C. sullivanti on the basis of the blackish 
interior walls. It is in cases such as these that chemical tests are 


of great value. 

C. sullivanti is a montane species almost restricted to bogs. In 
Southland, however, it is found at an altitude of only 200 meters at 
Kuriwao and in Stewart Island at altitudes of 100 meters and 
possibly less. The possibility of hybridization between C. aggregata 


and ©. sullivanit requires investigation. 
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STUDIES ON THE CHEMISTRY AND DISTRIBUTION 
OF NORTH AMERICAN LICHENS (10-13) 


Mason I. HALE, JR.! 


10. Loparia Linita ( Ach.) Rabh. 
IXSICCATAE EXAMINED: Macoun, Canad. Lich. 74 (WELC), 
45 (US), 
"Smithsonian Institution, Washington 25, D.C. Herbarium specimens of 
each spectes from one or more of the following institutions were examined 
and annotated: Duke University, Farlow Herbarium, National Fungus Col 


lections, Smithsonian Institution, Southern Hlinois University, Universities 
f Michigan. Tennessee, Toronto, and Wisconsin, Wellesley College, West 
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Cnemistry. A colorless tridepside, tenuiorin, was present in 
all specimens, as proved by microchemical tests with G. A. o-T. 
(Asahina, 1949), 

Distripution. Lobaria linita (Fig. 1) is widespread in the 
coastal forests from Washington north to Alaska (Fig. 5). Large 
reddish apothecia occurred in 50% of the specimens. 


11. Loparta OREGANA ( Tuck.) Mull. Arg. 
I-XSICCATAE EXAMINED: Macoun, Canad. Lich. 118 (US), 160 
(US), and 246 (FH, US); Relig. Tuck. 90 (FH, isotype) ; Mer- 
rill, Lich. Exs. 33 (FH, WVA). 


CHeMistry. Usnic and stictic acids were demonstrated in all 


specimens microchemically. 

DistRipuTion. Lobaria oregana (Fig. 2) is a conspicuous 
corticolous lichen in the Pacific Northwest from Oregon to south- 
ern Alaska (Fig. 6), often collected with L. linita. It is easily 
differentiated from both L. pulmonaria and L. linita by the pres- 
ence of yellow usnic acid. Apothecia were present in 52% of the 


specimens. 
12. PARMELIA FINKII Zahlbr. 

I.XSICCATAE EXAMINED: Hale, Lich. Amer. E.xs.7 (US). Type 
from Williamsville, Wayne Co., Missouri, Colton Russell (MICH). 

Cnemistry. Atranorine, entothein, and an unidentified color- 
less substance were identified in all specimens. Entothein gives 
the medulla a pale yellow color. 

Distrinution. Until 1954, this distinctive isidiate lichen (Fig. 
3) was known only on bark from the type locality in Missouri. 
In the last four years the writer has collected it very frequently on 
sandstone from northeast Texas and Kansas east to the Carolinas 
and Virginia in open oak woods (Fig. 7). It is absent on lime- 
‘stone and extremely rare on tree bark. Only three specimens be- 
sides the type have been seen in herbaria. The species has been 
overlooked or misidentified as juvenile Parmelia saxatilis, which it 
superficially resembles. 


13. PARMELIA AURULENTA Tuck. 

I-XSICCATAE EXAMINED: Merrill, Lich. Eas. 1, 278 (FH, US, 
WVA, WELC): Hale, Lich. Amer. Exs. 61 (US); Macoun, 
Canad. Lich. 85( US, sub. nom. Parmelia borencri |sic| var. 
rudecta). 

Virginia University, and Yale University. Field studies have been supported 
in the Ozark Mountains by Sigma Xi, in the Gulf Coastal States by the 


American Philosophical Society, and in the central Appalachian Mountains 
by the National Science Foundation. 








Fic. 1. Lobaria linita. Fic. 2. Lobarta oregana (a portion of the holotype, 
Oregon, FE. Hall, FH). Fic. 3. Parmelia finkti (on rock). Fic. 4a. Par- 
melia aurulenta (on rock); Fic. 4b. Parmelia aurulenta (on bark). All 
photographs natural sise. 
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Fig. 5. Lobaria linita 





Fig. 7. Parmelia finkii " Fig. 8. Parmelia aurulenta 


ic. 5.8. Distribution of North American lichens. 5. Lobaria linita (24 
localities). 6. Lobarta oregana (34). 7. Parmelia finkti (65). &. Parmelia 
aurulenta (240). 


CieMisrry. Atranorine and a yellow substance, probably 
entotheim, in the medulla are constant components; zeroine may 
also be demonstrated in most specimens. 

DisrtrinutTion. Parmelia aurulenta is one of the most common 
lichens in the eastern deciduous forest (/ig. 8), both on rocks 
(fig. 4a) and on trees (Fig. 4b). In states which have been 
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more fully sampled (Arkansas, Wisconsin, Missouri, West Vir- 
ginia) it is present in nearly 100% of the counties, frequently 
growing along with Parmelia caperata, P. rudecta, and Pyxine 
sorediata. 

Degelius (1943) described a lichen from Togue Ponds, near 
Mount Katahdin, Maine, as Parmelia silvestris but later (1943a) 
reduced it to a variety of P. aurulenta after studying additional 
material from North Carolina and Tennessee. This lichen was 
distinguished from P. aurulenta by its well-delimited globose sora- 
lia as opposed to the diffuse soredial patches of the typicai variety. 
The type specimen of P. aurulenta from the White Mountains of 
New Hampshire in Tuckerman’s Herbarium (FH) and the isotype 
of P. silvestris in the United States National Museum are identical. 
Variation in the production of soredia is indeed very great, rang- 
ing from diffuse soralia (as in Fig. 4b) to the globose soralia 
described by Degelius and even to nearly isidiate coarse outgrowths 
(lig. 4a) most common on plants from rock habitats. 
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SOME LICHENS OF WESTERN ALASKA 


GRACE EF. Howarp! 


Our knowledge of \laskan lichens is very limited. _ There are 
at present extensive areas in which very little if any collecting has 
been done. Most collections have been made in the coastal re- 
gions; however, the common use of long-range aircraft and bush 
pilots in “Piper Cubs” is helping to open up the interior. We 
urgently need more reports on the lichens of Alaska. Such reports 
will have to be the basis of any comprehensive flora of the region, 
and will eventually show the relation between Alaskan and eastern 
Siberian lichen floras. To further such information the writer has 
determined lichens from western Alaska sent to the University of 
Washington by various collectors and two collections sent by the 

' University of Washington, Seattle, Wash. This work was made pos- 
sible by a grant from the Biological and Medical Research Fund of the State 
of Washington. 
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United States National Museum for identification. Most Alaskan 
collections have been made as a second interest in some lonely 
situation or in time spent in awaiting transportation. 


All of these specimens have been determined by the writer unless other- 
wise noted. They are in the Herbarium of the University of Washington 
unless indicated as follows: s-——Naturhistoriska Riksmuseet, Stockholm; 
r—Private Herbarium ot J. W. Thomson, Madison, Wise.; us—U. S. Na- 
tional Herbarium, Washington, D. C.; wis—Herbarium of the University 
of Wisconsin, Madison, Wisc. 


The plants were collected by the following persons: Ernst ALMQuIsT, 
leader of Expeditio Vegae, 1878-1880; V. H. CAHALane, biologist in the 
National Park Service; Oran Dee CLark, teacher in government schools; 
Orro WitLtaM Getst, archaeologist ; Ropert M. Harpy, U.S. Armed Forces; 
Grace A, Hits, teacher in government schools; JoHN KorAnpa, plant ecolo- 
gist: Harotp J. Lutz, professor of forestry; Ernest H. Mutter, U. S. 
Geological Survey; Mariette Pitcrim, wife of an engineer at Stampede 
Mine: Henry S. Price, U. S. Armed Forces; George W. Rawson, biologist 
in veterinary science; JEANNETTE STEWART, arctic bibliographer; Rutu D. 
SvinLa, bryologist; Ruopa Tuomas, teacher in government schools, and 
her husband, W. E. Tuomas; Dan Q. THompson, lemming ecologist ; PAUL 
Tinker, student. These collectors will be referred to only by surnames, 
except for W. FE. Thomas. 


APPROXIMATE LATITUDES AND LONGITUDES OF LOCALITIES 

\KOKPAK, 59° 36° N, 157° 6’ W.) Akutan Istanp, 54° 9’ N, 165° 47’ W, 
me of the eastern Aleutians. AMERICAN River near Hammersley’s Cabin, 
50° 2’ N, 155° 38 W. Awntak, on Yukon Watershed, about 40 mi. NW. of 
Aniak, 62° 5° N, 160° 10’ W.) Attu Istanp, 52° 53’ N, 173° E, the most 
westerly of the Aleutian chain. Fox, 64° 57’ N, 147° 41° W, on the Elliot 
Highway, about 8 mi. N. of Fairbanks. Goopnews Bay, 59° 2’ N, 161° 40° 
W, on Bering Sea. HaAcGemeister ISLANp, 58° 38° N, 161° 8’ W, in Bering 
Sea. [Lt1amNA Moraine, 59° 31° N, 156° 13° W. KasicertuK, 60° 50’ N, 
162° 40° W, vicinity of Bethel. Katmat Nationa MoNUMENT, south of 
Grosvenor Lake, on portage to Bay of Islands, 58° 41° N, 155° 25’ W. 
Kiana, 66° 58° N, 160° 27’ W. Kine Satmon (Naknek Air Field), 58° 40° 
N, 156° 36° W. KvicHak Moraine, 59° 31’ N, 156° 13’ W. McCatium, 
63° 14° N, 145° 36° W, on Richardson Highway. MentTAsSTA VILLAGE, 62° 
55’ N, 143° 51° W, on Glenn Highway. NANwuyenuk Lake, 4 mi. NNE. 
of outlet, 59° 2’ N, 155° 38’ W, on Alaska Peninsula. Prerryvitir, 55° 55’ N, 
159° 10° W, on Alaska Peninsula. “Pike KNop,” 58° 43’ N, 159° 27’ W, on 
Nushagak Peninsula. Point Barrow, 71° 23’ N, 156° 30° W. Port Crar- 
ENcE, 65° 15’ N, 166° 30° W, on Bering Strait. Port Heimen, 56° 58’ N, 
158° 38’ W, on Alaska Peninsula. Seward, 60° 6’ N, 149° 26’ W, along the 
\nchorage-Seward Road, about 15 m. N. of Seward. Sinxnuk, 64° 36’ N, 
166° 15’ W, near Nome. Stampepe, 63° 41’ N, 150° 25’ W, on NW. bound- 
ary of Mt. McKinley National Park. St. LAwrence ISLAND, in Bering Sea: 
Rover Bay, 63° 21° N, 171° 35° W; [unnamed locality, collections of Expe- 
ditio Vegae|, 63° 50° N, 171° 30° W: Savoogna, 63° 42’ N, 170° 25° W. 
STuyaHok Camp Lake, WNW. of lake, 59° 51° N, 156° 30° W.) TakotNa, 
63° N, 156° 4° W. Tanana, 65° 11’ N, 152° 6’ W. Tuompson Pass, 61 
7’ N, 145° 53’ W, 20 mi. NW. of Valdez. Umar, 69° 23’ N, 152° 10’ W. 
UNALASKA Istanp, 53° 52’ N, 166° 45’ W, one of the larger Aleutians 
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Urukok River (mouth of), 70° 15° N, 162° 15° W. Votcano VENIAMIN, 
50° 4’ N, 159° 10’ W, on Alaska Peninsula. 


List oF Species* 
ALECTORIA JUBATA (L.) Ach. Nanwhyenuk Lake, on Picea glauca, Aug. 
1951, Muller 855, common. Stampede, on dead spruce branches, about 
500 ft., June 18, 1953, Pilgrim 132. 

ALECTORIA NIGRICANS (Ach.) Nyl. Port Heiden, on ground, Sept. 1942, 
Price 1. “Pike Knob,” in tundra, June 25, 1951, Muller 672. Kasigluk, 
near dry lake, in wet tundra, Sept. 19, 1954, Thomas L-4. 

ALFECTORIA OCHROLEUCA (Ehrh.) Nyl. Port Heiden, on ground, Sept 
1942, Price 7. Attu Island, Siddens Valley, Engineers Canyon, on rocky 
ledges, April 11, 1945, Hardy 14. Stampede, on lava rocks, about 5000 ft., 
Pilgrim 252. Kasigluk, near dry lake, in wet tundra, Sept. 19, 1954, Thomas 
|.-4a; near school, in damp tundra, Sept. 17, 1955, Thomas L-2, L-3, L-7, 
L-8; in tundra, May 29, 1956, Tinker. Abundant in certain regions and 
eaten by the older Eskimos when cooked with fish or other meat. 

CALOPLACA ELEGANS (Link.) Th. Fr. Stampede, on rocks, about 5000 ft., 
July 5, 1953, Pilgrim 249. 

CETRARIA CUCULLATA (Bell.) Ach. Tanana, Sept. 1911, Clark 10. Port 
Heiden, on ground, Sept. 1942, Price 3. Stuyahok Camp Lake, Aug. 15, 
1951, Muller 932. Umiat, along the Colville River in tundra, July 16, 1952, 
Rawson (us). Kasiglik, near school, in damp tundra, Sept. 17, 1955, 
Thomas L-9, .-14.. A common and widely distributed Alaskan Lichen. 

CretTrRARIA CLAUCA (L.) Ach. Tanana, Sept. 10i1, Clark 14. 

CETRARIA ISLANDICA (1L..) Ach. Tanana, Sept. 1911, Clark 11. Port 
Heiden, in tundra, Sept. 1942, Price 4. Volcano Veniamin, near the voleano, 
on ground, June 10, 1946, Stewart. Kasigluk, near dry lake, in wet tundra, 
Sept. 19, 1954, Thomas 1-12, and Sept. 17, 1955, Thomas L-12. A common 
lichen in Alaska. One of the chief foods of reindeer, also a very important 
human food in some northern countries. Var. *SUBTUBULOSA Fries. Attu 
Island, Siddens Valley, on heather slopes and moss-covered ledges, April 11, 
1945, Hardy 10a, 10b. 

CETRARIA LACUNOSA var. MACOUNIE DR. Port Heiden, on dead twigs, 
Sept. 1942, Price 2. Attu Island, Siddens Valley, Engineers Canyon, on 


2, 
1 


rather dry rock ledge, April 21, 1945, Hardy 30. Not previously known 
from the mainland of Alaska, but reported from Adak, Atka and Unalaska 
Islands (Degelius, 1937). 

Cetraria Nivatis (L.) Ach. Port Heiden, on ground, Sept. 1942, Price 
6. “Pike Knob,” in tundra, June 23, 1951, Muller 671. Kvichak Moraine, 
July 18, 1951, Muller 792. Stampede, on wet shaded slope, about 2000 ft., 
June 14, 1953, Pilgrim 244. 

CETRARIA PINASTRI (Scop.) Rohl. Port Heiden, on bark, Sept. 1942., 
Price 5. Stampede, on dead wood, June 15, 1953, Pilgrim 134. Not often 
collected in Alas! a. 

CETRAKIA RICHARDSONIL Hook. Stampede, on alpine slopes, about 4000 ft., 
July 12, 1953, Pilgrim 251. A rare Alaskan lichen, previously reported only 
from Eagle (Herre, 1920) and near Mt. McKinley National Park Railroad 
Station (Hanson, 1951). 

CETRARIA TENUIFOLIA (Retz.) R. H. Howe, Jr. Kasigluk, near dry lake, 


* So far as | have been able to ascertain the 5 species or varicties marked 
with an asterisk have not been reported previously from Alaska. 
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in wet tundra, Sept. 19, 1954, Thomas L-4a. Previously reported only from 
Unalaska, Atka, Attu and St. Paul Islands (Degelius, 1937). 

CeTRARIA TILESIE Ach. Port Heiden, on decaying tundra plants, Sept. 
1942, Price 8. Stampede, on wet shaded slope, about 2000 ft., June 14, 1953, 
Pilgrim 244a. Previously reported only from Kotzebue (Hanson, 1951). 

CLADONIA ALpestTRIS (L.) Rabh. Port Heiden, on thin layer of soil over 
rocks, June 1943, Price 9 (det. Evans). Attu Island, Siddens Valley, East 
Canyon, on grass slope, about 175 ft., April 1, 1945, Hardy 4. Fo. ABERRANS 
des Abb. Takotna, Nov. 7, 1934, Clark. Port Heiden, on soil in rock crevices, 
June 1943, Price 10. St. Lawrence Island, Savoogna, on bluff above the 
sea, on large voleanic boulder, June 7, 1946, Stewart (det. Evans). Stam- 
pede, on boggy slope, about 2000 ft., June 21, 1953, Pilgrim 247. Fox, in 
muskeg, Aug. 13, 1954, Szthla. Kasigluk, near school, in damp tundra, 
Sept. 17, 1955, Thomas L-13. Widely distributed in Alaska. 

CLADONIA AMAUROCRAEA fo. CELOTEA (Ach.) Wainio. Attu Island, 
Siddens Valley, Engineers Canyon, on rock ledges, April 11, 1945, Hardy 
9 (det. Evans). Stuyahok Camp Lake, Aug. 15, 1951, Wuller 932a. Akok- 
pak, in spruce-birch parkland, Aug. 23, 1951, Muller 951. Stampede, in wet 
mossy area, about 1500 ft., on marshy slope, about 2000 ft., June 20, 1953, 
Pilgrim 140, 245d (both det. Evans). Common in Alaska. Fo. oxYCERAS 
(Ach.) Wainio. Fox, in muskeg, Aug. 13, 1954, Szthla. Kasigluk, near 
the school, in damp tundra, Sept. 17, 1955, Thomas 1-6. 

CLADONIA BELLIDIFLORA (Ach.) Schaer. Tanana, Sept. 1911, Clark 6. 
Attu Island, Siddens Valley, Engineers Canyon, on mossy rocks and heather 
slopes, April 11, 1945, Hardy 12a, 13. A common and widely distributed 
Alaskan lichen. 

CLADONIA CENOTEA (Ach.) Schaer. Fox, in muskeg, Aug. 13, 1954, 
Szvthla (det. Thomson). 

CLADONIA CHLOROPHAEA (FIlk.) Spreng. Attu Island, Siddens Valley, on 
mossy rocks and on ground at margins of snow slides, April 11, 1945, Hardy 
13b (det. Evans). Stampede, in boggy area on decaying wood and moss, 
about 2000 ft., June 18, 1953, Pilgrim 248b. Kasigluk, near the school in 
wet tundra, Sept. 17, 1957, Thomas L-15. 

CLADONIA CoccIFERA (L.) Willd. Sinuk, 1915, Hill. Port Heiden, in 
tundra, June 1943, Price 12. Attu Island, Siddens Valley, on mossy rocks 
and on ground at the margins of snow slides, April 11, 1945, Hardy 13a 
(det. Evans). Stampede, on dry ridge, about 3500 ft.. May 31, 1953, Pil- 
grim 30. Thompson Pass, in muskeg, Aug. 16, 1954, Szihla. A common 
lichen in Alaska. 

CLADONIA CORNUTORADIATA (Coem.) Sandst. Stampede, in boggy area, 
about 2000 ft., June 18, 1953, Pilgrim 248c.  Kasigluk, near the school in 
wet tundra, Sept. 17, 1955, Thomas L-15 (det. Evans). Previously reported 
only from Cape Nome and Kotzebue (Merrill, 1929). 

CLADONIA DEFoRMIS (L.) Hoffm. Tanana, Sept. 1911, Clark 7, 8. Stam- 
pede, in boggy area, 2000 ft., June 18, 1953, Pilgrim 248. Kasigluk, near dry 
lake in wet tundra, Sept. 19, 1954, Thomas L-2 Fo. *crENULATA Ach. 
Fox, in muskeg, Aug. 13, 1954, Svthla (det. Thomson). 

CLADONIA GRACILIS var. CHORDALIS (Flk.) Schaer. Attu Island, Siddens 
Valley, Engineers Canyon, on mossy rocks and heather slopes, April 11, 1945, 
Hardy 12b. A common lichen on the Aleutians. Fo. *prLacerata FIik. 
Stampede, in boggy area, about 2000 ft., June 18, 1953, Pilgrim 248a. Var. 
ELONGATA (Jacy.) Flk. Attu Island, Siddens Valley, Engineers Canyon, 
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on mossy and heather slopes, April 11, 1945, Hardy 11. Stampede, about 
2000 ft., May 27, 1953, Pilgrim 16. Often reported from Alaska. 

CLADONIA MitTIS Sandst. Attu Island, Siddens Valley, Engineers Canyon, 
on rock ledges, April 11, 1945, //ardy 9a. 

CLADONIA PYXIDATA var. POCILLUM (Ach.) Flot. Thompson Pass, in 
muskeg, Aug. 16, 1954, Svihla. 

CLADONIA PLEUROTA (FIk.) Schaer. Tanana, Sept. 1911, Clark 2. 

CLADONIA RANGIFERINA (L.) Web. Volcano Veniamin, near the volcano 
on ground, June 10, 1946, Stewart. Stampede, on marshy slope, about 
2000 ft., June 20, 1953, Pilgrim 245c. Fox, in muskeg, Aug. 13, 1954, 
Svihla. A very abundant and widely distributed Cladonia. 

CLADONIA SQUAMOSA (Scop.) Hoffm. Stampede, near edge of peat bog, 
about 2000 ft., July 8, 1953, Pilgrim 256. 

CLApONIA sytvaTicA (L.) Hoffm. Port Heiden, in tundra, June 1943, 
Price 8b (det. Evans). Stampede, on marshy slope, about 2000 ft., June 20, 
1953, Pilgrim 245a. Common Alaskan lichen. 

CLADONIA UNCIALIS (L.) Web. Kiana, on hil'side in tundra, Aug. 1937, 
Clark. Perryville, in front of village, on boulder near high tide mark, June 
10, 1946, Stewart (det. Evans). Akutan Island, Akutan Village, on dry 
rocks among shrubs, June 13, 1946, Stewart (det. Evans). In a letter Dr. 
Evans wrote, “This is the first Cladonia | have seen from Akutan Island.” 

CoRNICULARIA DIVERGENS Ach. Port Heiden, Sept. 1942, Price la. Hage- 
meister Island, Aug. 21, 1953, Muller 1324. First report from this island. 
Kasigluk, in tundra, May 29, 1956, Tinker, who says, “abundant in this area, 
often eaten by the older Eskimos when cooked with fish or other meat.” 
Widely distributed in Alaska. Fo. GRACILIS DEGEL. “Pike Knob,” in tundra, 
June 25, 1951, Aluller 672a. The only previous Alaskan records are Unalaska 
and Semichi Islands ( Degelius, 1937). 

DAcTYLINA ArcTICA (Hook.) Nyl. Umiat, Colville River bottom, Aug. 
9, 1952, Rawson (us). Stampede, on an alpine slope, about 4500 ft., July 11, 
1953, Pilgrim 246. A typically northern lichen. 

*EVERNIA PRUNASTRI (L.) Ach. Stampede, on dead spruce branches, 
about 1500 ft., June 15, 1953, Pilgrim 133. 

HAEMATOMMA VENoSUM (L.) Mass. Port Heiden, on rock, July, 1943, 
Price 13. Attu Island, Dam Creek, on rock cliff, about 200 ft., May 27, 1945, 
Hardy 72. 

ICMADOPHILA ERICETORUM (L.) Zahlbr. Fox, growing in Sphagnum, 
Aug. 13, 1954. Szihla. Rather a rare lichen in Alaska. 

LEPTOGIUM LICHENOIDES var. PULVINATUM (Hoffm.) Zahlbr. Port 
Heiden, in damp tundra, July, 1943, Price 17. Previously reported only from 
southeastern Alaska (Magnusson, 1932). 

Loparia LinitA (Ach.) Rabh. Attu Island, Siddens Valley, on mossy 
rocks, April 19, 1945, Hardy 21. 

LOBARIA PULMONARIA (L.) Hoffm. American River, Aug. 3, 1951, Muller 
854. Not common in Alaska. 

NEPHROMA ArCTICUM (L.) Torss. Sinuk, 1915, //i//. Attu Island, near 
Lake Nicholas, on grass heather slope, 50 ft., June 2, 1945, //ardy 86. King 
Salmon, about 2.5 miles NNE. of Airways Communications Station, Aug. 5, 
1951, Muller 856, common. Akokpak, in spruce-birch parkland, on ground,- 
Aug. 23, 1951, Muller 953. Hagemeister Island, Aug. 21, 1953, Muller 1346. 
First report from this island. A common Alaskan lichen. 

NepHkomopsis CittAkis ( Ach.) Hue. Kasigluk, near the school in damp 
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tundra, Sept. 17, 1955, Thomas L-1. Not common so far north, but reported 
from Kodiak |. (Cummings, 1904) and Adak I. (Stair, 1948). 

OcHROLECHIA FRIGIDA (Sw.) Lynge. Mentasta Village, fre 
spruce stand on a gravelly plain, growing over moss, Aug. 25, 1950, Luts 
50-256 (wis; det Thomson). Point Barrow, Central Marsh on abandoned 
beach, Aug. 28, 1951, Thompson (wis; det. Thomson). Iliamna Moraine, 
3 mi. west of camp, in tundra mat on moraine, July 18, 1951, A/uller 788. 
Point Barrow, on moss, July 5, 1953, Koranda AL-9 (wis). Fo. GoNATODES 
(Ach.) Lynge. St. Lawrence Island, Expeditio Vegae 1878-1880, July 1879, 
Almquist (s). Unalaska Island, Univ. ot Calif. Exped. to Alaska, June 
July 1899 (Us). Goodnews Bay, near Platinum, growing over moss, 1933, 
Geist (Tv). St. Lawrence Island, Boxer Bay, on ground, 1933, Geist (1) 
Port Heiden, on soil, July 1943, Price 15. Fo. THELEPHOROIDES (Th. Fr.) 
Lynge. St. Lawrence Island, Expeditio Vegae 1878-1880, July 1879, Alm- 
quist (s). St. Lawrence Island, Savoonga, on the ground, 19353, Geist. Point 
Barrow, Central Marsh, on abandoned beach, Aug. 28, 1951, Thompson 
(wis; det. Thomson). Point Barrow, one mile south of Barrow Base, on 
beach ridge, on moss, July 11, 1953, Koranda AL-18b (wis; det. Thomson) 

CX HROLECHIA INAEQUATULA (Nyl.) Zahlbr. Port Clarence, Expeditio 
Vegac, 1878-1880, July, 1879, Almquist (s). 

QOCHROLECHIA TARTAREA (1...) Mass. St. Lawrence Island, Expeditio 
Vegae, 1878-1180, July, Almauist (s). 

OCHROLECHIA UPSALIENSIS (L.) Mass. Port Clarence, Expeditio Vegae. 
1878-1880, July 1879, Alimquist (s). 

PARMELIA CENTRIFUGA (L.) Ach. Port Heiden, in thin layer of soil over 
roc, Aug. 1943, Price 16. Katmai National Monument, on a boulder, July 
17, 1954, Cahaulane. Only previous collections: Seward Peninsula (Herre, 
1920) and Camden Bay (Merrill, 1924). 

PARMELIA ENTEROMORPHA Ach. Port Heiden, on bark, July 1943, Price 
20. Not common so far north as Alaska. 

PARMELIA OLIVACEA (L.) Ach. Port Heiden, on bark, July 1943, Price 
18 \n inconspicuous lichen; this perhaps accounts for the few reported 


m a white 


collections 

PARMELIA OMPHALODES (L.) Ach. Attu Island, Siddens Valley. Enei 
neers Canyon, on rock cliff, about 200 ft., April 29, 1945, //ardy 58. A com- 
mon northern lichen; a number of collections have been reported from. the 
\leutians 


PARMELIA PHYSODES ) Ach. Stampede, on dead spruce, about 1400 ft., 


(L 
July 20, 1953, Pilgrim 253 

PARMELIA PUBESCENS (L.) Wainio. Port Heiden, in tundra, Aug. 1943, 
Price 24 

PARMELIA SAXATILIS (L.) Ach. Port Heiden, on rocks, Aug. 1943, 
Price 19. Hagemeister Island, Aug. 21, 1953, Muller 1355. First report 
from this island. A common and widely distributed lichen in Alasta. 

PaARMELIA SULCATA Tayl. Port Heiden, on soil in tundra and on decaying 
wood, Aug. 1943, Price 21, 23. Otten reported from Alaska. 

PeeviceRA APHTHOSA (L..) Willd. var. arputuosa. Port Heiden, Sept. 
1943, Price 22. Attu Island, Siddens Valley, on thick layers of moss over 


rock, April 19, 1945, Hfardy 24, 27. Utukok River, in open spaces among 
willows, on driftwood, Aug. 3, 1952, Rawson (Us). Stampede, in a marshy 
area, about 1500 it., May 24, 1953, Pilgrim 13. Seward, in muskeg, Aug. 16, 
1954, Stthla. Reported many times from Alaska (Thomson, 1950). Very 


common and widely distributed. Var. varktotos, ( Mass.) Thomson. Attu 
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Island, Siddens Valley, on rocks along creek, April 23, 1945; Holtz-Sarana 
Pass, on base of a boulder in a shady spot, July 16, 1945, //ardy 41, 221 
Stampede, in moist shady area, about 2100 ft., Jume 28, 1953, Pilgrim 254. 
Aniak, Sept. 17, 1955, HW’. E. Thomas 1.-17a. Not so common in Alas'va as 
var. aphthosa. 

PELTIGERA CANINA (L.) Willd. Attu Island, Siddens Valley, on mossy 
rocks, April 19, 1945, Hardy 22. Common in Alaska, as over all North 
America (Thomson, 1950). Var. ALBESCENS (Wahlbr.) Thomson.  Aniak, 
Sept. 17, 1955, IW. FE. Thomas 1.-17. 

PELTIGERA MALACEA (Ach.) Funck. King Salmon, Civil Aeronautics 
Administration, in dry heath vegetation, July 1, 1953, Muller 1123 (det 
Thomson). A rare lichen in Alaska 

PELTIGERA POLYDACTYLA var. CRASSOIDES Gyel. Attu Island, Siddens Val 
ley, on mossy rocks, April 19, 1945, Hardy 23 (det. Thomson). Stampede, 
on a marshy slope, about 2000 ft., June 20, 1953, Pilgrim 245). A rare 
Peltigera. 

Puyscira MUSCIGENA (Ach.) Nyl. Port Heiden, on soil among mosses, 
Sept. 1943, Price 25 

RAMALINA ALMQUISTIT Wainio. Port Heiden, on thin layer of soil over 
rock, Sept. 1942, Price 27. Attu Island, Dam Creek, on rock cliff, about 
200 ft., May 27, 1945, Hardy 69 (ver. Magnusson). The first report from 
Attu Island. Only previous records are St. Paul I. (Du Rietz, 1925) and 
Unalaska, Atka, Adak and Agattu Islands (Degelius, 1937). 

SipuHuia ceratites (Wahlbr.) Fries. Attu Island, Siddens Valley, mar 
gins of small streams and snow patches, about 125 ft., May 26, 1945, //urdy 
75. Kvichak Moraine, first plant to enter invading gravels of drying lake, 
July 18, 1951, Waller 790. Previously reported from Attu Island, Icy Cape, 
Seward Peninsula ( Ardwisson, 1926) and Thum Bay (Kyerdam, 1949) 

SoLokina cROocEA (L.) Ach. Attu Island, Siddens Valley, [Engineers 
Canyon, on rather dry rock cliff, May 10, 1945, //ardy 64.) Common on the 
Aleutians. 

SPHAEROPHORUS GLoBOSUS (Huds.) Wainio. Tanana, Sept. 1911, Clark 
12. Akokpak, in a spruce-birch parkland, Aug. 23, 1951, Muller 952. Com- 
mon and widely distributed 

STEREOCAULON ALPINCM Laur. Unalaska Island, Dutch Harbor, grow- 
ing among moss on ground, June 18. 1946, Stewart. Stampede, in boggy 
area, about 1500 ft., June 20, 1953, Pilgrim 130. Hagemeister Island, Aug. 
21. 1953, Muller 1337; first record from this island McCallum, on soil, Aug 
1954, Szthla (det. Lamb) 

STEREOCAULON INTERMEDIUM (Sav.) H. Magn. Attu’ Island, Siddens 
Valley, Engineers Canyon, about 200 ft., on rock ledges, April 26, 1945, 
Ilardy 56a (det. Lamb). 

STEREOCAULON PASCHALE (L.) Hoffm. Stampede, marshy slope, about 
2000 ft.. June 20, 1953, Pilgrim 245 (det. Lamb). ’ 

STFRFOCAULON TOMENTOSUM. Fries. Port Heiden, on soil, Sept. 1943, 
Price 28 (det. Lamb). 

THAMNOLIA VERMICULARIS (Sw.) Schaer. Port Heiden, in dry tundra 
with moss and other lichens, Sept. 1943, /’rice 26. Volcano Veniamin, near 
the volcano, on ground, June 10, 1946, Stewart. Kvichak Moraine, on 
moraine mat, July 18, 1951, Muller 781. Stampede, on wet shaded slopes, 
about 2000 ft.. June 14, 1953, Pilgrim 244b. Kasigluk, near dry lake, in 
wet tundra, Sept. 19, 1954; Sept. 17, 1955, Thomas 1-5, 1-10. A widespread 


arctic lichen 














92 THE BRYOLOGIST [ Volume 61 


UMBILICARIA HYPERBOREA (Ach.) Hoffm. Port Heiden, on rocks, Sept. 
1943, Price 29. Stampede, on lava rocks, about 5000 ft., July 5, 1953, Pil- 
grim 252a. Many records from Alaska (Llano, 1950). 

UMBILICARIA pROBOSCIDEA (L.) Schrad. Port Heiden, on rock, June 
1943, Price 14. Attu Island, Siddens Valley, Engineers Canyon, on rock 
cliff about 200 ft.. May 11, 1945, Hardy 65. Hagemeister Island, Aug. 21, 
1953, Muller 1322. First report from this island. Many records from 
\laska (Llano, 1950). 

*UsNeA GLABRATA (Ach.) Wainio. Stampede, on dead branches of 
spruce, June 15, 1953, Pilgrim 131 (det. Herre). 

XNANTHORIA CANDELARIA (L.) Kickx. Port Heiden, on twigs, Sept. 1943, 
Price 30. Attu Island, Dam Creek, on rock cliff, about 200 ft., Hardy 71. 
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51(1): 197-206. 1957. [60 spp., 7 new to the flora; new: Bryoerythro- 
phyllum arcuatum (Mitt.) n. c., B. jamesonti (Tayl.) n. c., B. campylo- 
carpum n. c.] 
Some additions to the California moss flora. Madrofio 14(2) : 74-79. 
13 fig. 1957. [8 spp.; new: Hymenostomum (Kleioweisia) inopercula- 
fum n. sp.| 
— . Review: Winona H. Welch, Mosses of Indiana: an_ illustrated 
manual. 478 pp. 253 fig. 1 map. Indiana Dept. Conservation, Div. For- 
estry. The Bookwalter Co., Indianapolis. 1957. THe Bryotocist 60(4) : 
367-368. 1957. 
Crunpweitit, A. C. Some bryophytes from Algarve [Portugal].  Brotéria 
25(1) : 36-42. 1956. [10 hepatics, 15 mosses] 
Some neglected British moss records. Trans. British Bryol. Soc. 
3(2): 174-179. 1957. [6 spp. discussed] 
The varieties of Zygodon viridissimus (Brid.) R. Br. | Bryological 
Notes]. Trans. British Bryol. Soc. 3(2) : 303-304. 1957. 
Doignon, P. Histoire et bibliographie des recherches bryologiques et 
lichénologiques dans le Massif de Fontainebleau. Rev. Bryol. et Lichén. 
26(1/2) : 71-77. 1957. 


Frye, T. C. A confused Reunion Island moss. Rev. Bryol. et Lichén. 
25(3/4) : 234-236. 19 fig. 1956 (1957). 
Greenk, S. W. The British species of the Playiothecium denticulatum-P. 


silvaticum Group. Trans. British Bryol. Soc. 3(2) : 181-190. 8 fig. 1957. 
[8 taxa discussed; key] 
Orthotrichum anomalum Hedw., and var. saxatile (Wood) Milde. 

[Bryological Notes] Trans. British Bryol. Soc. 3(2) : 304. 1957. 

Herzoc, T. Eine Bryophytensammlung aus den argentinischen Nationalpark 
Nahuelhuapi. Darwiniana 11(2) : 207-222. 2 fig. 1957. [New mosses: 
Syntrichia perichaetialis n. sp., Grimmia (Guembelia) chilensis Theér. 
uo. sp., Rhacomitrium grimmioides n. sp., Kk. pachyneuron n. sp., Ortho- 
trichum argentinicum n. sp.| 

Houtmen, K. The sporophyte of Mninum hymenophyllum. Tue Bryovocist 
60(2): 135-138 2 fig. 1957. [New: Cyrtomnium n. gen., C. hymeno- 
phyllum (Bruch, Schimper & Giimbel) n. c.] 

Horikawa, Y. & H. Anno. Phytogeographical notes on //ypnum subim- 
ponens Lesq. and H. dieckii Ren. & Card. Jour. Jap. Bot. 32(8) : 225-231. 
3 fig. 1957. [English with Japanese summary | 

HtUsscuMANN, A. von. Die Grimmia pulvinata-Tortula muralis-Ass. im 
nordwestdeutschen Flachlande. Mitt. d. floristisch-soziologischen Arbeits- 
gemeinschaft, N. S. 2: 6-11. 1950. 

Zwei epiphytische Moosgesellschaften Norddeutschlands. /bid. N. S. 

3: 97-108. 1952. 

Inove, T. On Thuidium tetracladioides Sak. Misc. Bryol. et Lichen. 12: 
4. 1957. [New: 7. tetracladioides v. xanthobasis (Sak.) n. c.] 

IwarsuKi, Z. The genus //ypnodon and its allies. THe BryoLtocist 60(4) : 
299-310. 29 fig. 1957. [New: Hypnodon nipponicus (Toyama) n. c. 
and //. papillosus (Williams) n. c., [1 ypnodontopsis lwats. & Nog. n. gen. 
with //. apiculatus Iwats. & Nog. n. sp.] 

& S. Harrori. Studies on the epiphytic moss flora of Japan. 8. The 
bryophyte communities in the Pinus pumila association of central Japan. 
Jour. Hattori Bot. Lab. 18: 70-77. 2 tab. 2 fig. 1957. 

Lacry, W. S. [Bryological Note] Campylopus introflerus (Hedw.) Brid. 
in Anglesey (V.C. 52) Trans. British Bryol. Soc. 3(2) : 302. 1957. 
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LACHMANN, A. Bryophytes observés durant la Session d'Auvergne (Juillet 
1955) in Massif des Monts d'Auvergne. Bull. Soc. Bot. France 103(825 
Session extraordinaire) : 117-120. 1950. 

Latorre, C. C. Aportaciones a la briologia espafola. Datos papa la brio- 
fidrula extremefa. An. Jard. Bot. Cavanilles de Madrid 11: 161-249. 
1953. 

Lawton, Etva. <A revision of the genus Lescuraca in Europe and North 
America. Bull. Torrey Bot. Club 84(4) : 281-307. 118 fig. 1957. [New: 
L. meurvata (Hedw.) n. c., with v. gigantea n. v., v. tenuiretis (Cul- 
mann) n.¢, £. saviana (De Not.) n. c., L. radicosa vy. radicosa {. jemt- 
landica (Kindb.) n. c., and f. bernardensis (Amann) n. c., and f. holsin- 
yeri (Best) n. c., v. denudata (Kindb.) n. ¢., v. compacta (Best) n. ¢., 
v. pallida (Best) n.c., L. atricha (Kindb.) n. ¢.] 

Lewis, K. R. Squash techniques in the cytological investigation of mosses. 
Trans. British Bryol. Soc. 3(2) : 279-284. 1 pl. 1957. 

Martin W. 7G. ©. K. Sainsbury, F. L. S. [1880-1957] THe Bryovocist 
60(4) : 363-367. portr. bibliogr. 1957. 

Mizusuima, U. An introductory note on the nomenclature of mosses. Jour. 
Jap. Bot. 31(4): 115-120. 1956.) [New: Khacomitrium lanuginosum f. 
atroviride (Sakurai) n. c., f. condensatum (Sakurai) n. c., f. chrysophyl- 
lum (Sakurai) n.c., Atrichum chlorochaetum (Card.) n. ¢., 4. giganteum 
(Horik.) n. c., 4d. Kinashti (Card.) n. ¢., A. spinulosum (Card) n. c., 
A. xanthopodum (Card.) n. ¢., A. yakushimense (Horik.) n. c.| 

lissidens yemmaceus. Ibid. 32(1) : 29-30. 1957. 

sryophytes of Asakawa Experimental Forest. Bull. Government 
Forest Exp. Station [Tokyo, Japan] No. 95: 181-200. 4 pl. 1957. 
[English summary; 24 hepatics, 101 mosses | 

Mizutani, M. Male plants of Birhaumia aphylla. Mise. Bryol. et Lichén, 
12: 4. big. 1957. [Japanese | 

Montserrat, P. Algunas bridfitas de Menorca. An. Inst. Bot. Cavanillas 
{ Madrid] 12(1) : 395-399. 1954. 

Nakajima, T. Rhacomitrinm lanuginosum from Hachijo Island. Mise. 
Bryol. et Lichen. 10: 2. 1957. [Japanese] 

NARAYANASWAMI, S. The morphogenetic effects of some hormones and 
other chemicals on gemmae of Tetraphis pellucida Rabenh. Phytomor- 
phology 6(3/4) : 323-331. 48 fig. 1956 (1957). 

Nocucut, A. On some mosses of Merceya, with special reference to the 
variation and Ecology. Kumanoto Jour. Sci. Ser. B. Sec. Il. 2(2): 
239-257. 2 fig. 5 pl. 1957. 

_ A revision of the genus Haplohymenium Doz, et Molk. (Musci). 
Ibid. 3(1): 20-31. 3 fig. 2 pl. 1957. 

A key to the species of Polytrichum of Japan. Mise. Bryol. et 

Lichen. 11: 4-5. Figs. 1957. [Japanese] 

& S. Hartrort. Musci Japonici Exsiceati. Ser. 12 (1957). Nos. 551- 
600. Jour. Hattori Bot. Lab. 18: 119. 1957. 

& I. Miyata. Sporelings and regenerants in some mosses. Kuma- 
moto Jour. Sci. Ser. B. Sec. I]. 3(1): 1-19. 11 fig. 5 tab. 1957. 

& M. Sato. Miscellanea Bryologica et Lichenologica 9-12. Publ. by. 
Hattori Bot. Lab. Figs. 1957. [Japanese with some English] 

Ocu1, H. Contributions to the mosses of Bryaceae in Japan and its adja- 
cent regions. (9) Jour. Jap. Bot. 31(12) : 359-367. 6 fig. 1956. [6 taxa; 
new: Pohlia leucostomoides (Broth.) n. ¢., P. pseudo-defecta nn. sp., 
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Bryum (Trichophora) higoense n. sp., B. (Alpinitormis) Noguchi n. sp., 
with v. minor n. v.| 

Partrerson, P. M. The effect of indole-3-acetic acid on certain growth 
phases in bryophytes. THe BryoLocist 60(3) : 277-283. 1957. 

Paninar, N.S. An introduction to Embryophyta I. Bryophyta. 2nd ed. 
pp. i-viti. 1-273. 93 fiy. 1957. Central Book Depot. Allahabad, India. 
$2.00. (7) 

Paton, JEAN. The occurrence, structure and functions of the stomata in 
sritish bryophytes. I. Occurrence and structure. Trans. British Bryol. 
Soc. 3(2) : 228-242. 1 pl. 14 fig. 1957. 

& JEAN Prarcer. The occurrence and functions of the stomata in 
British bryophytes. II. Functions and physiology. /bid. 3(2) : 242-259. 
1957. [List of 160 genera with approximate no. of stomata observed in 
each | 

Portier pe LA Varpe, R. Contribution a la flore bryologique afraicaine (9° 
article). Rev. Bryol. et Lichén. 26 (1/2): 1-7. 4 fig. 1957. [New: 
Gynmostomiella (7) rosulata n, sp., Campylopus mozambicus n. sp. (in 
subg. Eucampylopus, sect. Atrichi), Leucoloma Schelpet n. sp. (sect. 
Euvittata), Maltonia constricta n. sp., Calyptothecium Woodit n._ sp. 
(sect. Pseudoneckera), Microthamnium brevicuspes (P. de la V.) n. e.| 

ReEDFEARN, P. L. Jr. Rediscovery of Solmsiclla kurstt. Tur Bryorocts 
60(4) : 337-338. 1957. [In Jefferson Co., Florida] 

Reese, W. D. A new species and a new combination of Calymperes. Tut 
BryoLocist 60(4) : 335-337. 1957. [New: C. meyeri n. sp., C. venesue- 
lanum ( Mitt.) n. c¢.] 

Sannomiya, M. Chromosome studies of mosses. I]. Jour. Hattori Bot. 
Lab. 18: 98-101. 23 fig. 1957. 

Suerrarp, ExvizanetH M.  Bryophytes of Alaska. II. Additions to the 
mosses and hepatics of the Mt. McKinley Region. THe Bryoocist 
60(4) : 310-326. 1957. [136 mosses, 25 hepatics; new: //ypniam lind- 
hergu v. elatum (Schimp.) n. c.| 

Suin, T. Glomerite vegetation and bryophyte community. Mise. Bryol. et 
Lichen. 11:3. 1957. [Japanese | 

Suzuki, H. Studies on the palustria group of the Sphagna of Japan. Jour. 
Sci. Hiroshima Univ. Ser. B, Div. 2( Bot.) 7: 153-172. 4fig. 6 tab. 5 
maps. 1956. 

Svinta, Roetw DD. Frullaniaceae of Burma. Il. rudlania shanensis n. sp. 
THe Bryovocist 60(4) : 359-363. 20 fig. 1957. 

Szwrykowskli, J. Materialy do geografii watrobowcow polskich. I. Roz- 
mieszezenie watrobowea Barhilophosia Kunseana (Hitib.) K. M. w Polsce. 
\cta Soc. Bot. Poloniae 25(4) : 589-602. 3 maps. 1956. 

Materialy do geografii watrobowcow polskich. Il. Chandonanthus 
setiformis (Ehrh.) Howe w Tatrach Polskich. /hid. 25(4): 603-613. 
1 fiy. 1 map. 1956. 

Takaki, N. Certain mosses are utilized by birds and insects. Mise. Bryol. 
et Lichén. 12: 1-2. Fig. 1957. [Japanese] 

Contributions to the moss flora of mountainous districts in Central 
Japan, Il. Jour. Hattori Bot. Lab. 18: 93-97. 1 fig. 1957. [17 species 
discussed | 

Tatene, BE. The utilization of some mosses. Mise. Bryol. et Lichén. 11: 3. 
1957. [Japanese | 

VAN peR Wiyk, R. Precursory studies in Malaysian mosses. |. Revision of 
the genus Dawsonta R. Brown. Rev. Bryol. et Lichén. 26(1/2) : 8-19. 








~ 
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5 fig. 1957. [14 taxa; key; new: DP). pulchra n. sp., D. celebensis n. sp., 
1), iativaginata n. sp.| 

Wattace, E. C. Vortella infexa (Bruch) Broth. in Britain.  [Bryological 
Notes] Trans. British Bryol. Soc. 3(2) : 308. 1957. 

Wareurs, FE. F. Two mosses from Scotland, new to the British Isles. 
Trans. British Bryol. Soc. 3(2) : 171-173. 1957. 

Wartasapnk, R. Geographical range of Tetrodontinum brownianum in Mt. 
Azuma. Misc. Bryol. et Lichen. 9: 3. 1957. [Japanese] 

Weeer, W. A. Tortula papillosa in New Mexico. THE BryoLocist 60(2) : 
143-145. 1957. 

Weir, J. Burbaumia aphylla L. dans la foret de Fontainebleau, Rev. Bryol. 
et Lichén. 26(1/2) : 86. 1957. 

Wetou, Winona. Mosses of Indiana: an illustrated manual. 478 pp. 254 
fiy. 1 map. Indiana Dept. Conservation, Div. Forestry. The Bookwalter 
Co., Indianapolis. 1957. [217 spp., 34 var., 9 forms, in 25 families | 

Wyutr, ANN. The chromosome numbers of mosses. Trans. British Bryol. 
Soc. 3(2) : 260-278. 1 tab. 1957. [364 species in the table] 


RECENT LITERATURE ON LICHENS—23! 


Wittiam LL. CuLtperson? 


\ttarp, H. A. Occurrence of the lichen Cetrarta tslandica Ach. in Virginia 
and West Virginia. Castanea 22(2): 106-109. 1957. 

[| Anprerv, Vo N.J® [Growth of forage lichens and methods of improving 
it.| Geobotanica [Akad. Nauk SSSR, Bot. Inst. Trudy ser. 3] 9: 11-74. 
14 fig. 28 tab. 1954. 

[Asanina, Y.]4 [The manners in asking the name of lichens.| Mise. 
ryol. et Lichen. [Japan] 10: 1. 1957. 

SesCHEL R. EE. A project to use lichens as indicators of climate and time. 
Arctic 10(1): 60. 1957. 

Boury pe Lesparxn, M. Notes lichénologiques. N° XLII. Bull. Soc. Bot. 
France 104(5-6) : 320-321. 1957. [8 spp. New: Anaptychia ciliaris f. 
nigrescens n. f., Nanthoria microspora n. sp., Caloplaca mortarticola n. sp., 
Pyrenodesmia vartabilis v. cyclysca n. v., Aspicilia hoffmanniu vy. muricola 
n. v., Lecidea moritsi nom. nov. for 1. cacuminum B. de Lesd. non 
Magn. | 

sSuGNnoN, FL Observations sur quelques lichens silvatiques nouveaux ou peu 
connus en Cote-d’Or. Bull. Sci. de Bourgogne 17: 11-15. 1956, 

Crotsy, M. La systématique du genre Ramalina Ach., lichens discomyceétes 
ascohyméniales. Bull. Soc. Mycol. France 73(2) : 179-188. 1957. 

Tableau d'une classification “archéophylétique” des Ascolichens. 
Bull. Soc. Bot. France 104(5-6) : 330-338. 1957. [New: Dendrographa 
sect. Darbishirella (Zahl.) n. ¢., 1). gracillima (Kremp.) n. c., 1). sect 
Roccellaria (Darb.) n. ¢., 1). mollis (Hampe) n. c., 1). sect. Ingaderia 


Names of new taxa from the Americas are marked with an asterisk (*) 
* Dept. of Botany, Duke University, Durham, N. C. 
Names and titles transliterated and translated respectively from the 
Russian. 
‘Names and titles translated from the Japanese 
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(Darb.) n. ¢., DY. pulcherrima (Darb.) n. c. Roccella sect. Pentagenella 
(Darb.) n. ¢., Rk. fragillima (Darb.) n. c., R. sect. Reinkella (Darb.) n. c., 
ke. lirellina (Darb.) n. c.; Evernia poeppigii (Nees & Flot.) n.c., E. 
lethatiiformis (Mot.) n. ¢., E. malacea (Stirt.) n. c., FE. dusenit (DR.) 
n. ¢., EL. alectoroides (Mot.) n. c., E. oxygona (Mot.) n. ¢., E. clado- 
nivides (Nyl.) n. c., E. intricata (Moris) n. c., E. sect. Letharia (Hue) 
n. c., E. sect. Everniopsis (Nyl.) n. ¢., /. cirrhata (Fr.) n. ¢.; Ramalina 
sect. Protoramalina (Choisy) n. c.] 

Cucperson, W. LL. Parmelia caroliniana Nyl. and its distribution. Jour. 
Elisha Mitchell Sei. Soc. 73(2) : 443-446. 1 fig. 1957. 

Daman, A. W. H. The South-Swedish Calluna-heath and its relation to 
the Calluneto-Genisetetum. Lot. Not. 110(3): 363-398. 7 fig. 6 tab. 
1957. [Several lichens and bryophytes. | 

Danietsen, A. Survey of Havaas’ exsiccata. Pp. 22-29 in J. 
“Notes on the lichen flora of the mountains Steinsaeterhorgi and Sm@- 
reggtjellet in Granvin. Hordaland tylke (W. Norway).” Univ. i Ber- 
gen Arbok 1954 (Naturvitensk. rekke Nr. 12): 1-29. 1954. 

EnRENSVARD, G. Precursors and related compounds in the biosynthesis ot 
aromatic amino acids.—A survey. Svensk Kem. Tidskr. 66: 249-268. 7 
fig. 2 tab. 1954. [Lichen substances, p. 261.| 

Ervi, L. O. & H. Satrin. Kangasraunikin, Gypsoephila fastigiata L., esun- 
tymisesta Satakunnassa. Arch. Soc. Zool. Bot. Fenn. ‘Vanamo’ 8: 105- 
109. 1 fig. 1953. [6 lichens, 2 bryophytes. | 

Ge_tine, PP. Parmelia subaurifera Nyl. and P. fraudans (Nyl.) Nyl. in 
Greenland. Friesia 5(3-5) : 240-246. 1 fig. 1956. 

GuittaAuMIN, A., F. Moreau, C. Moreau. La Vie des Plantes. 1-472 pp. 

1955. [Lichens, pp. 233-238; bryo- 


Havaas, 


illus. Librairie Larousse. Paris. 
phytes, pp. 239-245. ] 

HAKULINEN, R. Lichenotheca Fennica a Museo Kuopioensi Edita. Schedae 
ad Fasciculos XXXVI-XXXVIII (Nr. 876-950). 27 pp. Kuopio. 1957. 
| Labels for nos. 876-950 in this exsiccata. | 

Harr, M. FE. Jr. Corticolous lichen flora of the Ozark Mountains. Trans. 
Kansas Acad. Sci. 60(2) : 155-160. 1957. [63 spp.] 

HAyren, E. Veli Rasanen. Mem. Soc. pro Fauna et Flora Fenn. 30: 85- 
86. (1953-1954) 1955. { Necrological. | 

HENRIKSSON, ELisaper. Studies in the physiology of the lichen Collema. 

|. The production of extracellular nitrogenous substances by the algal 

partner under various conditions. Physiol. Plantarum 10(5) : 943-948. 
] fiy. 1 tab. 1957 

Imsuauc, H. A. Alpine lichens of western United States and adjacent 
Canada. I. The macrolichens. THe Bryotocist 60(3) : 177-272. 2 fig. 
85 maps. 1957. [Many spp.; keys. New: Stereocaulon subalbicans* 
Lamb n. sp., S. depreaultii v. caespitosulum (Nyl.) Lamb n. c.; Umbili- 
carta lambu* n. sp., U. coriacea nom, nov. for Gyrophora rigida DR. 
non Hoffm., (. sect. Decussatae (Schol.) n. ¢. U. krascheninnikovit v. 
darowtit (Frey) n. ¢.; Dactylina madreporiformis {. sorediata* n. f.| 

The lichen genus Pyxime in North and Middle America. Trans. 
Amer. Micros. Soc. 76(3) : 246-269. 15 fig. 1957. [13 spp. Key. New: 

P. subsect Astipitatae* n, subsect., subsect. Rubrostipitatae* n. subsect., 

sect. Phragmopyxine (Clem.) n. ¢.; P. berteriana (Fée) n. c. with v. 

subobscurascens (Malme) n. c., P. physciaeformis (Malme) n. c., P. tsidio- 

phora (Mull. Arg.) n. c., P. caesiopruinosa (Tuck.) n. ¢., P. pringlei* 


n. sp.] 
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{Kopayasut, M.]* [Geographical range of Gyrophora esculenta in Pret. 
Fukushima.]| Misc. Bryol. et Lichen. [Japan] 9: 2. 1 map. 1957. 
[KortcHacin, A. A.]*% [Influence of fire on forest vegetation and its re- 
generation after fire in northern Europe.|  Geobotanica [Akad. Nauk 
SSSR, Bot. Inst. Trudy ser. 3] 9: 75-149. 5 fig. 26 tab. 1954. [In- 

cluding the regeneration of lichen and moss vegetation. | 

[KuroKAwa, S.|*# [Habitats of some lichens.| Mise. Bryol. et Lichen. 
[Japan] 11: 1. 1957. [On Pannaria stylophora Vain., Sticta argyracea 
Del. and Parmelia enteromorpha Ach.| 

}.4 [A collecting trip of lichen at Hakone.| Misc. Bryol. et Lichen. 
[Japan] 12: 5. 1957. [24 spp.] 

Kursk, V. Lisejniky v KrkonoSich. [Die Flechten im Riesengebirge. | 
Casopis Nar. Mus, 121: 106-116. 1952. [Many spp.] 

Lanor, O. L. Zur Methodik der kolorimetrischen CO,-Bestimmung nach 
Alvik. Ber. Deutsch. Bot. Gesell. 69(2) : 49-60. 6 fig. 1956. [Mention 
of Peltigera praetextata and Cladonia rangiferina. | 

Die Flechte Parmelia paraguariensis als Handelsware in der sud- 
lichen Sahara. Natur & Volk 87(8) : 266-273. 7 fig. 1957. 

Lerrav, G. Flechten aus Mitteleuropa XII. Feddes Repert. 59(3): 192- 
257. 1957. [Parmeliaceae and Usneaceae; spp. nos. 1540-1699. New: 
Parmelia stenophylla {. imbricata (Mass.) n. ¢., f. taentata (.And.) n. ¢., 
v. vagans (Nyl.) n. e.: Cornicularia aculeata vy. muricata t. minutella 
(Harm.) n. c.| 

Lurrrett, EK. S. The ascostromatic Ascomycetes. Mycologia 47: 511-532. 
2 fiy. 1955. [Including some lichen classification. | 

RAILONSALA, A. Lappfjardin jakalia. [Flechten aus Lapptjyard im _ west- 
lichen Mittelfinnland.| Arch. Soc. Zool. Bot. Fenn. *Vanamo’ 9: 108-114. 
(1954) 1955. [198 spp., 52 vars., 37 forms. | 

Rircui, J. ©. A plant collection from northwestern Manitoba. Canad 
Field-Nat. 70(4): 171-181. 1 fig. 1956. [22 lichens, 40 bryophytes. | 

The vegetation of northern Manitoba. |. Studies in the southern 
spruce forest zone. Canad. Jour. Bot. 34: 523-561. 13 fig. & tab. 1956 
[ Several lichens. | 

Sato, M. Lichens of the Okuhyuga area. Jour. Hattori Bot. Lab. 13: 36 

1955. [19 spp. | 

Range of the Japanese lichens (1). Bull. Fac. Liberal Arts, [baraki 
Univ., Nat. Sei. 6: 27-38. 11 fig. 1 pl. 1956. [5 spp. New: Gyro 
phora kisovana Zahl. n. sp.| 

Range of the Japanese lichens (II). /bid. 7: 57-69. 20 fig. 1957. 
[10 spp. | 

}* [On a list of Lichenes from Ibaraki Pref.|) © Mise. Bryol. et 
Lichen. [Japan] 11: 4. 1957. [5 spp.] 

}* [Lichen flora ot mts. Ominesan and Odaigaharayama.| = //id 

1. 1957. 

|4 [A new habitat for Dermatocarpon myogtense.| hid, 9 
1957. 

SBAKBARO, C \liae Lichenum species in Italia (praesertim in Liguria) 
inventae annis 1941-1955. Ann. del Mus. Civ. di Storia Nat. di Genova 
68: 259-288. 1956. [List of spp. 270-781. Previous part: /bid. 61: 18 
49. 1941.] 

Sm[irH], A. Lforrain| [with additions by] G. G. N[earine].  Lichens 
Eneyel. Brit. 14: 29-34. 19 fig. 1957. 

SoOykiINKI, N Cher die Relikvorkommnisse von Poa glauca Vahl in Sud- 
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Arch Zool, Bot. 


1955. 


finnland. Soc. 
10. fig. 
SUBRAMANIAN, S. 
Amer. Pharm, Assoc., Set. 


SZATALA, ©. 


Ann. Hist.-Nat. Mus. Nationalis Hungarici (ser. nov.) 7: 
Arthopyrenia novae-guineae n. 
Leptorhaphis novae-quineae n. sp., Pseudopyrenula limitata 
sp., Pyrenula ochracea n. sp., P. rubido- 


1956. [224 spp. New: 


Keys. 
hirot ne sp. 


n. sp., Clathroporina birdi n. 


punctata n. sp., Phaeotrema microcarpa n. 
hisporum n. sp., Leptogium incavatum n, sp., Sticta pedunculata 


n. sp., / 
v. parvula n. v., 
fimbriata \ 
[| TaKkamizu, N.]4 
pref.|  Alise. Bryol. et Lichen. 
Tavares, C. N. 


fychia intricata (Destf.) Mass. 
6 fig. 1957. [7T. b. = A. 1] 

Torocewski, Z. Materiaty do flory porostow 
lichen flora in the Tatra 
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Cyanisticta semilianata vy. 
calvescens n. v., Lecanora dispersogranulata n. sp.| 

[Geographical range of Gyrophora esculenta in 
[Japan] 12: 3-4. 
“Teloschistes bioreti Des Abb.” and the variation in .dnap- 
Portugaliae 


Mountains II.] 
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‘Vanamo’ 9( Suppl.) : 354-375. 


[6 lichens, many bryophytes. | 

\ review of anthraquinone compounds in lichens. 
Ed. 44: 769-776. 
Prodrome de la flore lichénologique de la Nouvelle Guinée. 


Jour. 


3 charts. 1955. 


15-50. (1955) 


0, A- 
sp., Leptotrema argillaceum 
cpunctulata n. v., Stictina 


Tokyo 
1957. 


Acta Biol. (B) 6(1) : 44-52. 


Tatr Il. 


Poznanskie 


| Materials to the 
Towarzystwo 


Przyjaciot Nauk, Wydz. Mat.-Przyrodniczy 12 (Plantae Cryptogamae, 


Zeszyt 4): 1-22. 2 fig 1957. 


Vi-zpa, A. 


Universitatis Agriculturac 


[104 spp. 
Lichenes Bohemoslovakiae Exsiccati, Editi ab Instituto Botanico 
et Silviculturae, Brno, CSR. 


English summary. | 


Fasciculus IV. 


Dec. 10-12 (1957). 8 pp. 1957. | Labels for nos. 91-120 in this exsiccata. | 


Werner, R.-G. 
France 104(5-6) : 
rodes n. sp.| 


321-326. 1957. 


Notes de lichénologie libano-syrienne. IV. 
[33 spp. 


Sull. Soc. Bot. 
Pertusaria sublecano- 


New: 


NEWS AND NOTES 


fire STARTING Date For Muscco- 
NoMENCLATURE. In the last 
BryoLocist, in “News 


Lin Ai 
issue of THe 
and Notes,” the 
that, “A further 
starting date for moss nomenclature 
at the Stanford mectings showed the 
order of preference to be Jan. 1, 1801, 
April 1801, Dec. 31, 1801." \ctually, 
there was no formal discussion of 
this problem at the Stanford meet 
ings other than a report by myself 
that the British 
had scheduled at its 
meeting a discussion of the 
issue. Unfortunately, a report of 
their decision is still unavailable. 
Phe American Bryological Society 


statement 
discussion of the 


appears 


Srv re wical Si ciety 
annual 
entire 


next 


did consider this) problem = at its 


Storrs meeting, 27 August 1956. Ac 


cording to the minutes taken by my- 
self, the resolution which was passed 
unanimously by those members pres- 
“Regarding the 
sotanical 
date of 


ent was as follows: 
action of the International 
Congress in declaring the 
publication of Hedwig’s Species \/us- 
corum to be 31 December 1801: a. 
Wuereas by this action several im- 
portant and widely used books of 
1801 are placed before the starting 
point of moss names, and WHEREAS 
it seems probable that more, rather 
than fewer, changes in nomenclature 
called for by the new rule, 
resolved that the 
Society re- 


will be 
THreREFORE, be it 


American Bryological 


quests the Committee on Bryophytes 
of the 
gress to 


Botanical Con- 
decision re 


International 
reconsider its 








1958] 


starting date of moss 


some conclusion ac- 


garding the 
names so that 
ceptable to a majority of bryologists 
may be reached. h. The preferred 
date for the starting point of musco- 
logical nomenclature is according to 
the following sequence: I'st, 19 April 
1801 (The actual date of publication 
of the Spectes Muscorum) ; 2’nd, 1 
January 1801; 3rd, 31> December 
1801." 

Subsequently, under “News and 
Notes” in Taron [6(2) :55], Dr. R. 
van der Wijk, in behalf of the Com- 
mittee for Lryophytes, called for an 
expression of opinion from bryolo 
gists to help the committee come to 
a proper decision in this controversy. 
Anyone who has definite and con 
sidered opinions concerning this prob- 
lem is urged to write to Dr. van der 
Wijk immediately. The importance 
of coming to the wisest decision in 
this matter can hardly be over- 
stressed in view of the fact that the 
Vuscorum is already in 


F. Kocu. 


new Index 
preparation.—L, 


In November Water J. Everpam 
went to southern Chile to collect 
plants for the hotanical gardens of 
the University of California. He 
planned also to make general botani 
Retu D. Svinta 
“Summer” in 


cal collections 
has been spending the 
New Zealand collecting 
for the herbarium of the University 
of Washington; her work has been 
aided by a university grant. GENEVA 
Sayre planned to leave for Europe 
on March 4 to continue her biblio 
grapic studies on early bryological 
publications; she plans to return 
home about July 15. H. L. Brom- 
QUIST is spending six months at the 
Institute of Marine Biology, Univer- 
sity of Puerto Rico (at Mayagtiez), 
where he is working on marine algae. 


bryophytes 


RepotpH M. Scuuster will teach 
the course in 
first 


Biological 


archegoniates at the 
Mountain Lake 
Virginia (June 


session of the 
Station, 
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12-July 17). The course will be or- 
ganized largely around field) work 
and will deal primarily with the bry- 
ophytes. A. J. Swarr has taken 
leave of absence from the University 
of Michigan Biological Station at 
Cheboygan, and Howarp Crum will 
teach bryology and lichenology in his 
place (June 21-Aug. 16): inquiries 
should be addressed to Dr, A. H. 
Stockard, Dept. of Zoology, Univer- 
sity of Michigan, Ann Arbor. 


Wittiam C. Steere, presently dean 
of the graduate school at Stanford 
University, has been appointed di- 
rector of the New York Botanical 
Garden to replace Dr. William J. 
Robbins, who retired Dec. 31. Dr. 
Steere will take office July 15. 
Crark T. Rocerson, formerly of 
Kansas State College, replaced Don 
ald P. Rogers on Feb. 1 as curator 
of cryptogams at New York, and 
Rosalie WerKeERT, long associated 
with the cryptogamic herbarium, has 
recently resigned. 


Leo F. Kocnu, director of the He 
patic Exchange, reported for 1957 a 
membership of 30. From an accumu 
lation of 2366 specimens, 120 were 
\BS herbarium and 
to members. The 


deposited in the 
1134 distributed 
Moss Exchange, under the direction 
of EF. HH. Kercuvepcre, offered a 
choice of 455 specimens to members 
on the most recent exchange list. 
Such a large and interesting selec- 
tion was made possible by the trans- 
fer of all the accumulated specimens 
James Kucyniak, the former 
Keen interest in the moss 


from 
director. 
exchange is 
that of nearly 600 packets offered on 
the previous list, less than 50 were 
(Information on 


evidenced by the fact 


left: undistributed. 
membership in both exchanges may 
be found on the cover.) 

Plans for the bryological and lich- 
enological programs at the Ninth In- 
Congress at 

1959) are 


Jotanical 
(Aug. 15-29 


ternational 
Montreal 
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still preliminary. Howarp Crum is 
chairman of the subcommittees con- 
cerned with the bryological program 
and excursion, and JAMES KuCcYNIAK 
is serving on both committees. A 
questionnaire was sent to 730  per- 
sons interested in bryology. Returns 
have been fairly good, but recipients 
are again urged to return the ques- 
tionnaires even if they do not expect 
to attend or will not be primarily in- 
terested in the bryological sessions. 
With intelligent 
planning will become a_ possibility! 
At least one bryological excursion, 
probably in southern Quebec, is un- 
der consideration, and, of course, 
many other botanical tours in all 
parts of Canada will be open to bry- 
The subcommittee on lich- 
includes Mason E. HA ce, 
RoNALD FE. BESCHEL, 
Ro_F SAN- 


your cooperation, 


ologists. 
enology 
Jkx., chairman, 
Wa. L. CuLserson and 
rESSON. A trip to New 
and the Cape Breton area is being 


Srunswick 


planned 


British LicHeEN Society: 
Ist last the inaugural 
meeting of the British Lichen So- 
ciety was held at the British Mu- 
seum (Natural History). About 24 
people attended the meeting at which 
it was reported that about 50 had 
support the So- 
ciety. The following officers were 
elected; Secretary: A. E. Wane, 
Dept. of Botany, National Museum 
of Wales, Cardiff; Treasurer: J. H. 
(;. PererKken, 73 Forest Drive East, 
Leytonstone, London, E. 11; Editor: 


THe 
On kebruary 


already agreed to 


P. James, Cryptogamic sotany 
Dept., British Museum ( Natural 
History), Cromwell Road, London, 
S.W. 7; Librarian: D. C. Smita, 
University Dept. of Botany, South 
Parks Road, Oxford; Recorder: P. 


JAMES, Cryptogamic Botany Dept., 
British Museum (Natural History), 
Road, London, S.W. 7; 
jy D. V. Swinscow, 
London Road, Kneb- 
The annual subserip 


Cromwell 
Curator 

“Everley,” 
worth, Herts. 
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tion is £1; junior membership 10s; 
and family membership 5s. No de- 
cision was taken at the meeting con- 
cerning the publication of an annual 
report, but it is intended to issue a 
mimeographed bulletin from time to 
time.—A. E. Wane. 


The annual business meeting and 
field excursion of BBS will be held 
at Haverfordwest, Pembrokeshire, 
April 3-9, 1958, with excursions by 
hired coach each day, to Canaston 
(Apr. 4), St. Davids (Apr. 5), 
Slebech and Picton Parks (Apr. 6), 
Saundersfoot and Ambroth (Apr. 9). 
On Sept. 13-20, a second meeting will 
be held at Barnard Castle, County 
Durham, with excursions headed by 
Dr. C. D. Piggott (Dept. of Botany, 
The University, Shefheld 10). 


The Eighth Annual Wildflower 
Pilgrimage will be held in the Great 
Smokies, April 24, 25, 26, 1958. It 
is sponsored jointly by the Depart- 
ment of Botany of the University of 
Tennessee and the Gatlinburg Cham- 
ber of Commerce in cooperation with 
the Naturalist Service of the Great 
Smoky Mountains. The program in- 
cludes short and long hikes, motor- 
cades, photographic trips and illus- 
trated evening lectures. Details can 
be obtained by writing the Chamber 
of Commerce, Gatlinburg, Tennes- 
see. (The moss trip will be led by 
A. J. Sharp on Saturday, April 26.) 


ZENNOSKE IwatsukI finished his 
master’s thesis on “Correlations be- 
tween the Moss Floras of Japan and 
of the Southern Appalachians” 
(March 15, 


University of Tennes- 


see) and planned returning to the 
Hattori Botanical Laboratory about 
April 1. 


The next annual meeting of ABS 
will be held in’) conjunction with 
AIBS at Bloomington, Indiana, Aug. 
24-28. Winona Welch will serve as 








1958] 


our local representative on the plan- 
ning committee 


The Reverend ALrHONSE LUISIER 
died on November 4 of last year at 
Caldas da Saude (Portugal) at the 
Father [Luisier was an 

collector and made 
contributions to the 

Spain, Portugal and 


age ot 85. 
note- 
bryo 


Ma- 


excellent 
worthy 
floras of 
deira. 


The compilation of an Jidex Mus- 
corum is progressing steadily. The 
majority of names is now in the card 
index, and we are checking the 
names in the literature. Unfortu- 
nately not all papers are in Dutch 
libraries, and so for non-European 
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mosses we need the help of bryolo- 
other 
already received many reprints, and 


gists of regions. We _ have 


many bryologists have been most 


helpful. If an 
names of his new 


author wants the 
species or new 
combinations to be inserted properly, 
he might do well to send us a list 
of them, giving the places and dates 


of publication. 
The Index Muscorum will be com- 
posed of four to five volumes, with 


500-600 pages each. It is now clear 
that it cannot be finished before the 
next International Botanical Con 
gress, but the editors will try to is- 
sue volume one before that time.—R. 


VAN DER WIJK. 


Volume 00, Number 4 (pp. 229-389) was issued 
December 31, 1957 
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THE STUDENT’S HANDBOOK OF BRITISH MOSSES 
(THIRD EDITION) 
by H. N. Dixon 
With illustrations by H. G. Jameson 
Third edition (1924), pp. xlviii + 582, with 63 plates, 8vo cloth, This 
well-known standard work has been out of print for some years, and we 
have now arranged for a reprint which should be ready early in 1953. 
Orders will now be accepted and payment can be made by International 
Money Order obtainable at any Post Office. $7.25 post free. 
Wuetpon & Westey Ltd. 
83/84, Berwick Street, London, W. 1, England 





A MANUAL OF THE MOSSES OF WESTERN 
PENNSYLVANIA AND ADJACENT REGIONS 
(SECOND EDITION) 
by O. E. JENNINGS 

A fully illustrated manual with descriptions and keys for the identification 
of 286 species of mosses. 396 pages, 72 plates. Bound in cloth, $4.25. 
UNIVERSITY OF NOTRE DAME PRESS 
Notre Dame, Indiana 





THE HEPATIC EXCHANGE 


Beginning January 1, 1939, this Exchange has been operated under the 
same rules as The Moss Exchange. Privileges are available only to mem- 
bers of the American Bryological Society who have paid annual dues of 25c 
to Dr. Leo F. Kocu, Herbarium, 350 Natural Science Bldg., University of 
Illinois, Urbana, Ill, Only fully determined specimens in packets with com- 
plete data will be accepted. It is suggested that there be at least five 
packets of each species with an extra which will be forwarded to the 
Curator of Hepatics for the American Bryological Society Hepatic Her- 
barium. All material for determination should be sent to the Curator of 
Hepatics, Dr. Marcaret Futrorp, Department of Botany, University of 
Cincinnati, Cincinnati, Ohio. 





THE MOSS EXCHANGE 


As announced in Tue Bryotocist 38: 100, Sept.-Oct., 1935, there is now 
an exchange for mosses. This exchange is available to members of the 
American Bryological Society upon payment of annual dues of 25¢ to 
Dr. E. H. Ketcuiepce, Dept of Forest Botany, State College of Forestry, 
Syracuse 10, New York. Only fully identified specimens in packets with 
complete data on them should be sent in. It is suggested that there be five 
or more packets of each species. 

These two exchanges offer an excellent opportunity for A.B.S. members 
to build up their own herbaria of choice, well-labelled specimens. 





